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L  ixecutive  Summary 


Introduction 

In  May  1994,  Affiliated  Engineers  SE,  Inc.  (AESE)  was  retained  by  the  Mobile  District  U.S. 
Army  Corps  of  Engineers  to  perform  a  Limited  Energy  Study  for  Milan  Army  Ammunition  Plant, 
Tennessee. 

The  field  survey  of  existing  conditions  was  completed  in  June  1994.  The  results  of  this  field 
survey  were  subsequently  tabulated  and  used  to  generate  single  line  building  drawings  on 
Autocad.  Several  alternative  lighting  models  were  examined  to  determine  if  a  more  efficient 
lighting  system  could  be  installed  that  would  produce  the  same  or  better  lumen  levels  at  these 
facilities  while  reducing  the  buildings'  electrical  lighting  energy  consumption. 

This  report  summarizes  the  results  obtained  from  this  field  investigation  and  the  analysis  of 
various  alternative  Energy  Conservation  Opportunities  (ECO's).  To  develop  the  field  data  into 
various  alternative  ECO  concepts  or  models,  we  utilized  an  "Excel"  spreadsheet  to  tabulate 
and  compare  energy  consumption,  light  output,  installation  and  operating  costs  for  various 
ECO's  at  these  buildings. 

These  ECO's  were  then  analyzed  for  suitability  for  the  Energy  Conservation  Investment 
Program  (EClP)  using  the  governments  software  package  called  Life  Cycle  Cost  in  Design 
(LCCID). 

Scope  of  Work 

The  Scope  of  Work  developed  by  the  U.S.  Army  Corps  of  Engineers  gave  the  following  tasks: 

1.  Perform  a  field  survey  to  gather  information  on  existing  lighting  conditions. 

2.  Provide  a  list  of  suggested  ECO's. 

3.  Analyze  ECO's  using  the  LCCID  program. 

4.  Perform  savings  to  investment  ratio  (SIR)  calculation. 

5.  Rank  ECO's  per  SIR'S. 
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6.  Provide  information  on  study  assumptions  and  document  equations  used  in 
calculations. 

7.  Describe  any  proposed  lighting  products  with  manufacturer's  catalog  cuts  or  drawings. 

8.  Perform  Life  Cycle  Cost  Analysis. 

9.  Perform  Synergism  Analysis. 

10.  Calculate  Energy/Cost  Ratios. 

1 1 .  Calculate  Benefit  Cost  Ratios. 

12.  Provide  documentation  in  the  form  of  Project  Development  Brochures  (PDB's)  and  DD 
Form  1391. 

13.  Provide  recommendations  for  implementation  of  ECO's  into  projects  by  EClP  priority. 

14.  Prepare  a  report  to  document  the  work  performed,  results,  and  recommendations. 


Buildings  examined  for  Energy  Conservation  Opportunities  were  as  follows: 
A  -  2,  3,  4,  6 
B  -  10,  12,  14,  18 
D  -  3,  10,  16,  41 
H  -  81, 111, 115 
O-  1,3,4 

X  -  8,  14,  18,  26,  27,  41 


Description  of  ECO's 

Existing  lighting  consisted  of  mostly  incandescents,  with  a  mixture  of  two  and  three  lamp 
fluorescent  used  as  task  lighting  over  desks  and  production  belts.  A  few  buildings  were 
distinct.  One  building  was  already  upgraded  with  high  pressure  sodium  lighting  (X-41),  and 
another  with  mercury  vapor  lighting  (A-2). 


We  examined  five  alternate  ECO's  models.  Before  we  could  start  the  analysis,  we  adapted 
models  of  the  existing  systems  to  fully  functioning  systems  and  proposed  systems  for  an 
equitable  comparison.  Existing  lighting  conditions  were  so  poor  due  to  broken  fixtures  and 
burnt  out  light  bulbs  that  we  were  unable  to  obtain  many  footcandle  readings  without  taking 
them  directly  under  a  working  light  fixture.  Thus  we  started  this  analysis  by  theoretically 
replacing  the  existing  light  bulbs,  burnt  out  ballasts,  and  broken  fixtures.  We  were  also  then 
able  to  introduce  a  regular  relamping  schedule  into  our  analysis. 
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The  baseline  of  this  analysis  is  defined  as  Alternate  1  as  follows: 


ALTERNATE  1 

Baseline  theoretically  upgrades  the  existing  fixtures  by: 

a)  Relamping  of  all  fixtures. 

b)  Replacing  failed  ballasts  in  HID  and  fluorescent  fixtures. 

c)  Replacing  broken  fixtures  to  restore  Class  II,  Division  1  rating. 

d)  Augmenting  existing  building  (C)  and  belt  (B)  lighting  with  a  40  percent  increase 
to  attain  adequate  lighting. 

The  quantity  of  light  fixtures  at  ramps  (R)  and  loading  areas  (L)  are  assumed  adequate  and 

are  not  increased  in  quantity.  Also  individual  fluorescents  used  as  task  lighting  over  desks  or 

used  as  office  lighting  are  not  increased  in  quantity. 

Energy  Conservation  Opportunities  are  defined  as  alternates  2  through  6  as  follows: 

ALTERNATE  2 

Replaces  the  existing  fixtures  by: 

a)  Replacing  100  watt,  200  watt,  and  300  watt  building  (C)  lighting,  ramp  (R) 
lighting,  and  loading  (L)  lighting  with  70  watt  metal  halide  fixtures. 

b)  Replacing  all  belt  (B)  lighting  (both  incandescents  and  two  and  three  lamp  T12 
fluorescents)  with  new  two  lamp  32  watt  T8  fluorescent  fixtures. 

ALTERNATE  3 

Replaces  the  existing  fixtures  by: 

a)  Replacing  100  watt,  200  watt,  and  300  watt  building  (C)  lighting,  ramp  (R) 
lighting,  and  loading  (L)  lighting  with  high  pressure  sodium  lighting.  The 
building  (C)  and  loading  (L)  lighting  are  to  be  70  watt  HPS;  the  ramp  (R)  lights 
are  to  be  50  watt  HPS.  Beit  (B)  lighting  is  to  be  changed  to  two  lamp  32  watt 
T8  fluorescents,  as  in  alternate  2  above. 
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ALTERNATE  4 

Replaces  the  existing  fixtures  similar  to  Alternate  2  with  70  watt  metal  halides;  however,  we  try 
to  economize  by  reusing  the  existing  two  and  three  lamp  T12  fluorescents.  This  approach 
minimizes  initial  project  cost  by  eliminating  replacement  of  these  fluorescents.  New  belt  (B) 
fluorescents  required  to  be  added  will  be  energy  savings  3  lamp  34  watt/T1 2  type  with  energy 
savings  magnetic  ballasts. 

ALTERNATE  5 

Replaces  the  existing  fixtures  similar  to  Alternate  3  with  70  watt  high  pressure  sodium  fixtures 
at  building  (C)  and  loading  (L)  locations,  and  with  50  watt  high  pressure  sodium  fixtures  at 
ramp  (R)  locations.  As  in  Alternate  4  above,  we  also  try  to  economize  by  reusing  the  existing 
two  and  three  lamp  T12  fluorescents.  New  belt  (B)  fluorescents  will  be  energy  savings  3  lamp 
34  watt  T12  type  with  energy  savings  magnetic  ballasts. 

ALTERNATE  6 

Replaces  the  existing  fixtures  at  Building  (C),  Ramp  (R),  and  loading  (L)  lights  with  50  watt 
HPS  fixtures.  All  fluorescents  at  building  (C)  and  belt  (B)  lighting  will  be  replaced  with  2  lamp 
T8  type  fixtures  with  magnetic  ballasts,  as  in  Alternate  2  above. 


When  existing  building  lighting  is  either  mercury  vapor  or  high  pressure  sodium,  the  fixtures 
are  to  be  changed  to  the  specified  alternate  type  or  left  alone,  respectively. 

Findings.  Analysis,  and  Results 

Our  analysis  examines  the  yearly  electrical  energy  consumption  and  demand  charges,  the 
initial  installation  costs,  and  the  associated  operating  costs  of  these  alternates  as  compared  to 
the  fully  functioning  existing  system. 

Results  and  recommendations  from  this  analysis  are  per  the  attached  Tables  1  through  4. 

In  general,  this  ECO  analysis  resulted  in  multiple  feasible  options  at  a  particular  building  which 
would  qualify  for  EClP  funding.  Unfortunately  the  most  successful  alternates  for  each  ECO 
were  not  a  single  consistent  alternate  across  the  board.  The  resolution  was  to  select  the 
alternates  with  the  highest  SIR  possible,  yet  to  be  consistent  with  the  types  of  lighting 
changeouts  so  as  to  minimize  the  variety  of  lamps  required  to  be  warehoused  at  the  facility. 
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We  were  also  able  to  correlate  the  results  such  that  the  recommended  projects  packaged 
together  were  fairly  consistent  with  type  of  lamp  changeout,  if  not  with  lamp  wattage. 

Table  1  provides  the  results  for  buildings  with  feasible  ECO  alternatives  with  SIR  >  1.25  and 
with  payback  <  1 0  years.  We  recommend  the  following  packages  as  a  result  of  synergism 
analysis,  LCCID  analysis  and  the  Excel  spreadsheet  with  footcandle  analysis  and  cost 
analysis: 


A-4 

Alternate  4 

$ 

154,789.00 

A-6 

Alternate  4 

$ 

3,686.00 

B-12 

Alternate  4 

$ 

32,834.00 

B-14 

Alternate  4 

$ 

250,435.00 

B-18 

Alternate  4 

$ 

21 1 ,339.00 

D-3 

Alternate  4 

$ 

184,128.00 

D-10 

Alternate  4 

$ 

214,182.00 

D-16 

Alternate  4 

$ 

25,793.00 

D-41 

Alternate  4 

$ 

82,973.00 

H-81 

Alternate  4 

$ 

44,355.00 

H-115 

Alternate  4 

$ 

74,407.00 

X-14 

Alternate  4 

$ 

186,159.00 

X-18 

Alternate  4 

$ 

127,345.00 

X-26 

Alternate  4 

$ 

1 1 ,940.00 

X-27 

Alternate  4 

$ 

56,600.00 

X-41 

Alternate  4 

$ 

165,233.00 

Table  2  provides  the  results  for  buildings  with  feasible  ECO  alternatives  with  SIR  >  1 .25  but 
with  payback  >  10  years  and  <  15  years.  We  recommend  the  following: 


B-10  Alternate  4  $  10,440.00 

0-1  Alternate  4  $  21,143.00 

0-4  Alternate  4  $  33,760.00 

These  projects  are  combined  with  other  feasible  ECO  alternatives  in  our  synergism  analysis  to 
produce  an  overall  project  with  SIR  >  1.25  and  payback  <  10  years. 


Table  2  also  provides  the  results  for  buildings  with  unfeasible  ECO  alternatives  with  1.0  <  SIR 
<  1 .25  and  simple  payback  >  1 0  years.  The  following  buildings  and  alternates  fit  into  this 
category: 
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A-3  Alternate  4 
H-1 1 1  Alternate  4 
X-8  Alternate  4 


$  90,932.00 

$  35,703.00 

$  78,118.00 


These  projects  are  n^  recommended  due  to  required  SIR  >  1 .25  for  ECIP  funding.  They  may 
be  implemented  however,  with  facility  maintenance  money  as  separate  projects.  They  will 
provide  good  energy  savings  and  have  paybacks  <1 5  years. 

Table  3  provides  the  results  for  buildings  with  unfeasible  ECO  alternatives  with  SIR  <  1.0  and 
payback  >1 0  years.  We  suggest  the  following  buildings  and  alternates  for  this  category: 

A-2  (Alternate  4) 

0-3  (Alternate  4) 

These  projects  are  not  recommended  for  ECIP  funding  since  their  SIR  is  below  1.0. 


Finally,  those  projects  recommended  are  combined  into  packages  that  meet  SIR  >  1.25, 
payback  <  10  years,  and  cost  >  $300,000.  Table  4  provides  these  results  in  detail.  Briefly, 
the  packages  and  their  costs  are  as  follows: 


Package  1 
Package  2 
Package  3 
Package  4 
Package  5 

TOTAL 


$  544,820.00 

$  313,504.00 

$  398,310.00 

$  304,803.00 

$  330.101.00 

$  1,891,538.00 


First  year  dollar  savings,  calculated  by  LCCID,  are  $210,580.  The  non-recurring  baseline 
differential  cost  is  distributed  through  the  15  year  economic  life  of  each  project.  This  gives  a 
different  number  than  if  the  entire  savings  was  shown  in  the  first  year. 

Annual  energy  savings  for  these  packages  are  1,232,000  kWH. 
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TABLE  1 


11/10/94 


FEASIBLE  EGO'S  RECOMMENDED/ECIP  PROJECTS 
PROJECT  PRIORITY  BY  SAVINGS/INVESTMENT  RATIO 
SIR  >  1.25,  AND  SIMPLE  PAYBACK  <  10  YEARS 


PRIORITY  NO. 

BUILDING  NO. 

ALTERNATE  NO. 

SIR 

TOTAL 

INVESTMENT 

SIMPLE  PAYBACK 
IN  YEARS 

1 

B-12 

6 

2.53 

$34,981 

5.06 

2 

B-12 

3 

2.36 

$35,770 

5.46 

3 

B-12 

5 

2.36 

$35,770 

5.46 

4 

A-6 

6 

2.18 

$4,037 

5.97 

5 

B-12 

2 

2.13 

$32,834 

6.14 

6 

B-12 

4 

2.13 

$32,834 

6.14 

7 

X-26 

5 

2.11 

$13,266 

6.12 

8 

D-41 

6 

2.05 

$91,590 

6.21 

9 

D-16 

6 

2.01 

$28,254 

6.34 

10 

A-6 

3 

2.01 

$4,129 

6.51 

11 

A-6 

5 

2.01 

$4,129 

6.51 

12 

D-41 

3 

1.89 

$93,640 

6.75 

13 

D-41 

5 

1.89 

$92,934 

6.75 

14 

D-16 

3 

1.87 

$28,785 

6.84 

15 

D-16 

5 

1.87 

$28,785 

6.84 

16 

X-26 

6 

1.87 

$15,887 

6.87 

17 

X-26 

4 

1.87 

$11,940 

7.05 

18 

D-10 

6 

1.86 

$239,673 

6.88 

19 

X-41 

6 

1.81 

$179,588 

7.04 

20 

A-6 

2 

1.81 

$3,686 

7.43 

21 

A-6 

4 

1.81 

$3,686 

7.43 

22 

A-4 

6 

1.79 

$175,641 

7.14 

23 

D-10 

3 

1.77 

$242,663 

7.25 

24 

X-26 

3 

1.77 

$16,101 

7.27 

25 

D-10 

5 

1.77 

$229,947 

7.28 

26 

H-115 

5 

1.72 

$82,805 

7.39 

27 

A-4 

3 

1.72 

$174,566 

7.45 

28 

H-115 

6 

1.70 

$89,265 

7.48 

29 

X-18 

5 

1.69 

$141,257 

7.51 

30 

H-81 

5 

1.69 

$49,275 

7.54 

31 

X-41 

3 

1.69 

$182,565 

7.57 

32 

A-4 

5 

1.69 

$171,402 

7.59 

33 

B-10 

6 

1.68 

$11,436 

7.59 

34 

D-41 

4 

1.68 

$82,973 

7.78 

35 

X-41 

5 

1.67 

$181,214 

7.65 

36 

D-3 

6 

1.66 

$196,091 

7.69 

37 

X-27 

5 

1.66 

$60,904 

7.72 

38 

D-41 

2 

1.65 

$83,965 

7.92 

39 

X-18 

6 

1.63 

$157,366 

7.77 

40 

B-14 

5 

1.63 

$268,119 

7.87 

41 

D-10 

4 

1.62 

$214,182 

8.07 

42 

D-16 

2 

1.62 

$25,793 

8.08 

43 

D-16 

4 

1.62 

$25,793 

8.08 

44 

D-10 

2 

1.61 

$227,918 

8.06 

45 

X-14 

6 

1.60 

$208,302 

7.95 

46 

B-14 

6 

1.60 

$303,272 

7.98 
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TABLE  1 

(CONT.) 


11/10/94 


FEASIBLE  ECO'S  RECOMMENDED/ECIP  PROJECTS 
PROJECT  PRIORITY  BY  SAVINGS/INVESTMENT  RATIO 
SIR  >  1.25,  AND  SIMPLE  PAYBACK  <  10  YEARS 


PRIORITY  NO, 

BUILDING  NO. 

ALTERNATE  NO.  SIR 

TOTAL 

INVESTMENT 

SIMPLE  PAYBACK 
IN  YEARS 

47 

H-81 

6 

1.59 

$56,303 

8.00 

48 

H-115 

3 

1.59 

$90,631 

8.02 

49 

D-3 

3 

1.59 

$197,989 

8.04 

50 

B-18 

6 

1.57 

$244,582 

8.12 

51 

0-1 

5 

1.55 

$23,457 

8.26 

52 

X-26 

2 

1.55 

$14,774 

8.48 

53 

B-18 

5 

1.53 

$226,528 

8.34 

54 

X-14 

3 

1.53 

$210,414 

8.34 

55 

B-14 

3 

1.53 

$306,309 

8.35 

56 

X-18 

3 

1.52 

$159,736 

8.34 

57 

X-27 

6 

1.52 

$73,645 

8.38 

58 

B-10 

3 

1.52 

$11,695 

8.42 

59 

B-10 

5 

1.52 

$11,695 

8.42 

60 

X-14 

5 

1.52 

$199,110 

8.44 

61 

0-4 

5 

1.51 

$37,670 

8.44 

62 

D-3 

5 

1.51 

$195,869 

8.50 

63 

H-81 

3 

1.50 

$57,062 

8.50 

64 

B-18 

3 

1.49 

$247,057 

8.52 

65 

X-27 

4 

1.48 

$56,600 

8.85 

66 

X-41 

2 

1.47 

$167,055 

8.87 

67 

B-14 

4 

1.46 

$250,435 

8.95 

68 

X-27 

3 

1.45 

$74,374 

8.80 

69 

X-41 

4 

1.45 

$165,230 

8.98 

70 

A-4 

4 

1.45 

$154,789 

9.13 

71 

X.8 

6 

1.44 

$93,100 

8.86 

72 

H-115 

4 

1.44 

$74,407 

9.03 

73 

X-8 

5 

1.43 

$85,030 

8.94 

74 

X-18 

4 

1.43 

$127,345 

9.10 

75 

D-3 

2 

1.42 

$187,670 

9.17 

76 

H-81 

4 

1.40 

$44,355 

9.33 

77 

A-4 

2 

1.38 

$166,410 

9.51 

78 

B-14 

2 

1.37 

$288,624 

9.46 

79 

X-14 

2 

1.36 

$197,463 

9.57 

80 

H-111 

5 

1.35 

$39,590 

9.36 

81 

X-8 

3 

1.35 

$94,268 

9.46 

82 

A-3 

5 

1.34 

$108,042 

9.51 

83 

B-18 

4 

1.34 

$211,339 

9.70 

84 

D-3 

4 

1.34 

$184,128 

9.76 

85 

X-14 

4 

1.34 

$186,159 

9.79 

86 

H-111 

6 

1.33 

$46,109 

9.53 

87 

H-115 

2 

1.32 

$82,233 

9.87 

88 

B-18 

2 

1.31 

$232,816 

9.86 

89 

0-4 

6 

1.29 

$49,629 

9.85 
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FEASIBLE  ECO'S  NOT  RECOMMENDED/NON-ECIP  PROJECTS 
PROJECT  PRIORITY  BY  SAVINGS/INVESTMENT  RATIO 
SIR  >  1.  SIMPLE  PAYBACK  >  10  YEARS  AND  <  15  YEARS 


PRIORITY  NO. 

BUILDING  NO. 

ALTERNATE  NO. 

SIR 

TOTAL 

INVESTMENT 

SIMPLE  PAYBACK 
IN  YEARS 

1 

X-18 

2 

1.28 

$145,823 

10.18 

2 

X-27 

2 

1.27 

$71,137 

10.23 

3 

0-4 

4 

1.26 

$33,760 

10.41 

4 

0-1 

4 

1.26 

$21,143 

10.44 

5 

B-10 

2 

1.26 

$10,440 

10.46 

6 

B-10 

4 

1.26 

$10,440 

10.46 

7 

0-1 

6 

1.25 

$32,293 

10.19 

8 

H-81 

2 

1.23 

$52,142 

10.57 

9 

A-2 

5 

1.22 

$97,016 

10.59 

10 

A-3 

4 

1.22 

$90,932 

10.70 

11 

X-8 

4 

1.20 

$78,118 

10.98 

12 

H-111 

3 

1.19 

$46,655 

10.59 

13 

0-4 

3 

1.18 

$50,434 

10.81 

14 

A-2 

6 

1.18 

$109,706 

10.90 

15 

0-3 

5 

1.17 

$31,542 

10.68 

16 

0-1 

3 

1.17 

$32,673 

10.92 

17 

0-3 

6 

1.15 

$34,051 

10.87 

18 

X-8 

2 

1.13 

$87,808 

11.61 

19 

0-3 

3 

1.08 

$34,399 

11.58 

20 

A-2 

3 

1.08 

$111,255 

11.95 

21 

A-3 

6 

1.03 

$161,934 

12.28 

22 

H-111 

4 

1.01 

$35,703 

12.88 
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UNFEASIBLE  ECO'S  NOT  RECOMMENDED 
PROJECT  PRIORITY  BY  SAVINGS/INVESTMENT  RATIO 


SIR  <  1,  AND  SIMPLE  PAYBACK  >  10  YEARS 

PRIORITY  NO.  BUILDING  NO.  ALTERNATE  NO.  SIR 

TOTAL 

INVESTMENT 

SIMPLE  PAYBACK 
IN  YEARS 

1 

A-3 

3 

$163,134 

12.91 

2 

0-4 

2 

13.49 

3 

0-1 

2 

0.94 

$30,360 

13.94 

4 

H-111 

2 

0.89 

$42,769 

14.50 

5 

A-2 

4 

0.89 

$87,264 

15.39 

6 

0-3 

4 

0.79 

$28,498 

16.43 

7 

A-2 

2 

0.78 

$101,502 

17.44 

8 

A-3 

2 

0.77 

$155,057 

16.90 

9 

0-3 

2 

0.72 

$31,355 

17.90 
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SYNERGISM  ANALYSIS 


PACKAGE  NO.  1 


BLDG  NO. 

ALT.  NO. 

FIRST  YEAR  ANNUAL  ENERGY 

DOLLAR  SAVINGS  SAVINGS  (MWH) 

TOTAL  NET 
DISC.  SAVINGS 

TOTAL 

INVEST. 

SIR 

A-4 

4 

$16,957 

107 

$223,732 

$154,789 

1.45 

A-6 

4 

$496 

3 

$6,666 

$3,686 

1.81 

B-10 

4 

$998 

8 

$13,149 

$10,440 

1.26 

B-12 

4 

$5,349 

30 

$70,079 

$32,834 

2.13 

B-14 

4 

$27,971 

152 

$364,485 

$250,435 

1.46 

D-16 

4 

$3,193 

20 

$41,763 

$25,793 

1.62 

0-1 

4 

$2,026 

14 

$26,593 

$21,143 

1.26 

0-4 

4 

$3,244 

22 

$42,434 

$33,760 

1.26 

X-26 

4 

$1,694 

10 

$22,326 

$11,940 

1.87 

TOTALS 

$61,928 

366 

$811,227 

$544,820 

1.49 

PACKAGE  NO.  2 

FIRST  YEAR 

ANNUAL  ENERGY 

TOTAL  NET 

TOTAL 

BLDG  NO. 

ALT.  NO. 

DOLLAR  SAVINGS 

:  SAVINGS  (MWH) 

DISC.  SAVINGS 

INVEST. 

SIR 

X-14 

4 

$19,024 

107 

$248,801 

$186,159 

1.34 

X-18 

4 

$13,999 

92 

$182,069 

$127,345 

1.43 

TOTALS 

$33,023 

199 

$430,870 

$313,504 

1.37 

PACKAGE  NO.  3 

FIRST  YEAR 

ANNUAL  ENERGY 

TOTAL  NET 

TOTAL 

BLDG  NO. 

ALT.  NO. 

DOLLAR  SAVINGS 

SAVINGS  (MWH) 

DISC.  SAVINGS 

INVEST. 

SIR 

D-3 

4 

$18,869 

101 

$246,764 

$184,128 

1.34 

D-10 

4 

$26,534 

142 

$346,593 

$214,182 

1.62 

TOTALS 

$45,403 

243 

$593,357 

$398,310 

1.49 

PACKAGE  NO.  4 

FIRST  YEAR 

ANNUAL  ENERGY 

TOTAL  NET 

TOTAL 

BLDG  NO. 

ALT.  NO. 

DOLLAR  SAVINGS 

SAVINGS  (MWH) 

DISC.  SAVINGS 

INVEST. 

SIR 

D-41 

4 

$10,659 

68 

$139,286 

$82,973 

1.68 

X-27 

4 

$6,393 

35 

$83,587 

$56,600 

1.48 

X-41 

4 

$18,397 

112 

$240,051 

$165,230 

1.45 

TOTALS 

$35,449 

215 

$462,924 

$304,803 

1.52 

PACKAGE  NO.  5 

FIRST  YEAR 

ANNUAL  ENERGY 

TOTAL  NET 

TOTAL 

BLOG  NO. 

ALT.  NO. 

DOLLAR  SAVINGS 

SAVINGS  (MWH) 

DISC.  SAVINGS 

INVEST. 

SIR 

B-18 

4 

$21,781 

122 

$283,386 

$211,339 

1.34 

H-81 

4 

$4,755 

32 

$62,081 

$44,355 

1.40 

H-115 

4 

$8,241 

55 

$107,402 

$74,407 

1.44 

TOTALS 

$34,777 

209 

$452,869 

$330,101 

1.37 
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ENERGY  UNIT  CONVERSION 


•  kWh  X  3413  =  MBTU 

1,000 

•  Approximate  energy  savings  at  the  Miian  Army  Ammunition  Plant  is  1 .232.000  kWh 
per  year. 

•  1.232.000x3413  =  MBTU 

1,000 


Of 

MBTU  =  4,204,816  per  year 

Conversion  -  kWh  to  MBTU 
Yr.  Yr. 
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Problem  Statement 

The  buildings  and  associated  lighting  systems  are  approximately  40  to  50  years  old.  General 
area  lighting  for  these  buildings  is  mostly  accomplished  with  incandescent  fixtures.  A  few 
buildings  had  either  mercury  vapor  or  high  pressure  sodium  lighting.  In  M  buildings  it  was 
common  for  the  lighting  systems  to  be  in  a  state  of  disrepair.  A  large  quantity  of  lamps  were 
burnt  out,  and  there  were  also  several  fixtures  that  needed  to  be  replaced  due  to  age,  missing 
parts,  or  being  nonfunctional.  The  engineers  representing  the  facilities  (the  Owner)  are  aware 
of  the  poor  conditions  of  the  existing  lighting.  The  Owner  is  interested  in  replacing  the 
existing  lighting  system  with  a  more  energy  efficient  lighting  system,  provided  it  meets  the 
U.S.  Government's  Standards  for  EClP  funding  based  upon  requirements  for  paybacks, 
savings  to  investment  ratio,  etc. 

Lamp  Characteristics 

The  ratio  of  usable  light  output  versus  the  amount  of  energy  consumed  by  a  lamp  is  defined 
as  lumens  per  watt  (LPW).  Incandescent  lamps  have  the  lowest  LPW  of  all  lamps 
manufactured.  Fluorescent  lamps  are  in  the  middle  category  while  HID  lamps  produce  the 
highest  LPW  (see  Figure  1).  Because  the  LPW  of  incandescent  lamps  are  very  low,  it  is 
always  possible  to  replace  them  with  fluorescent  or  HID  lamps  and  maintain  light  levels  while 
greatly  reducing  energy  consumption. 

Incandescent  lamps  are  resistive  devices.  When  voltage  is  applied,  the  filament  heats  until  it 
begins  to  glow,  giving  off  visible  light.  Fluorescent  lamps  have  a  long  tube  filled  with  inert  gas 
and  electrodes  at  each  end.  When  current  is  applied,  the  electrons  in  the  gas  are  excited  and 
strike  a  phosphor  coating  inside  the  tube  which  produces  visible  light.  Because  the  tube  is 
filled  with  gas  and  has  a  low  resistance,  a  ballast  must  be  used  to  limit  current  between  the 
electrodes.  HID  lamps  function  similarly  to  fluorescent  lamps,  except  that  the  arc  tube  is 
much  smaller.  High  current  is  applied,  creating  an  arc  in  the  tube.  This  arc  provides  ail  the 
visible  light  from  the  HID  lamp,  rather  than  relying  on  a  phosphor  coating.  Like  the  fluorescent 
lamp,  HID  lamps  require  a  current  limiting  ballast  (see  Figure  2). 
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Rated  life  of  a  lamp  is  defined  as  the  time,  in  hours,  at  which  50%  of  a  large  group  of  lamps 
have  burned  out.  The  existing  incandescent  iamps  have  a  rated  life  of  1500  hours.  The  TOW 
metal-halides  are  rated  at  7,500  hours.  T8  and  T12  fluorescents  have  a  rated  life  of  20,000 
hours,  while  mercury  vapor  and  high  pressure  sodium  (HPS)  lamps  are  rated  at  24,000  hours. 
Because  they  last  many  times  ionger  than  incandescents,  fiuorescent  and  HiD  iamps  require 
far  less  maintenance  time  (see  Figure  3). 

The  lumen  output  of  all  lamps  drops  over  rated  life.  As  the  fiiament  of  an  incandescent  iamp 
is  heated,  it  slowly  degrades  and  bums  away.  The  on/off  cycling  of  fluorescent  lamps  causes 
the  phosphor  coating  to  degrade.  The  metals  in  HID  lamps  are  slowly  used  up  during  normal 
operation.  These  conditions  will  cause  the  light  output  of  lamps  to  decrease  over  time. 
Generally,  HPS  and  fluorescent  lamps  have  the  highest  lumen  maintenance,  while  the  lumen 
output  of  incandescent  lamps  drops  the  fastest  (see  Figure  4). 

Study  Approach 

Due  to  the  poor  conditions  of  the  existing  lighting,  we  began  our  analysis  by  theoretically 
upgrading  the  existing  system.  This  theoretical  upgrade  is  necessary  to  equitably  compare 
the  existing  system  to  the  alternate  systems  for  a  "level  playing  field".  As  a  result  of  this 
upgrade,  ail  of  the  ECO  alternatives  examined  were  referenced  to  the  existing  system  model. 
Alternate  1 ,  with  similar  quality  lighting  at  the  beginning  of  a  new  lamp  life  cycle.  We  also 
introduced  a  group  relamping  and  cleaning  schedule  in  our  analysis.  All  fixtures  are  cleaned 
on  three  year  intervals  to  minimize  light  loss  due  to  dirt  accumulation.  Lamps  are  changed 
out  at  70  percent  of  rated  life.  Analysis  proves  that  performing  a  group  relamp  at  this  time  is 
more  cost  effective  than  waiting  until  100  percent  rated  life.  Reiamping  at  70  percent  raises 
light  levels  back  to  design  levels  before  they  have  noticeably  depreciated.  Furthermore,  more 
money  is  spent  spot  relamping  burned  out  lamps  that  performing  a  group  relamp  at 
70  percent  rated  life. 

Every  type  of  lamp  receives  a  Color  Rendering  Index  (CRI)  number,  which  measures  how 
natural  color  appears  under  specific  lighting.  Incandescent  lamps  have  perfect  color  rendering 
and  are  assigned  a  CRI  of  100.  A  lower  CRI  indicates  that  colors  will  not  be  reproduced  as 
well  as  under  incandescent  lighting.  In  general,  fluorescent  lights  have  a  CRI  between  70  -  90 
and  HID  lighting  has  a  CRI  of  60  and  below.  Please  note  that  CRI  is  not  related  to  the 
amount  of  light  produced  by  a  particular  lamp  (see  Figure  5). 
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LUMEN  OUTPUT  OVER  RATED  LIFE 


INCANDESCENT 


FLUORESCENT 


MERC-VAPOR  METAL-HALIDE 


HPS 


Rattd  Lift  (Hourm) 

F)GURE  4 
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Alternates  studied  as  energy  conservation  opportunities  are  as  follows: 


Alternate  1--As  mentioned  above,  Alternate  1  repairs  the  existing  lighting  systems  by 
relamping  all  fixtures,  replacing  all  ballasts  which  have  failed,  and  replacing  broken  fixtures. 
This  alternate  is  the  minimum  work  that  must  be  done  to  the  facilities  to  ensure  a  condition  of 
adequate  lighting  per  Illuminating  Engineering  Society  (lES)  handbook.  An  excerpt  of  the  lES 
handbook  is  included  in  the  Miscellaneous  Data  section  of  this  report  (Section  IV). 
Recommendations  on  the  upgrade  and  on  the  various  alternative  concepts  are  based  upon 
lighting  levels  suggested  in  this  handbook,  and  are  as  follows: 


Ramp  (R)  = 

Building  (C)  = 
Loading  (L)  = 

Belt  (B) 


Category  A,  2  -  5  footcandles 
Category  B  and  C,  5  -  20  footcandles 
Category  B  and  C,  5  -  20  footcandles 
Category  D,  20  -  50  footcandles 


The  existing  fixtures  are  mostly  incandescent.  We  examined  adding  40  percent  more  Building 
(C)  fixtures  to  augment  the  existing  conditions.  We  chose  to  add  40  percent  for  the  following 
reasons: 


The  200  watt  incandescents  (I)  have  a  3400  lumen  rating  and  CRI  100;  the  50  watt  high 
pressure  sodium  (HPS)  have  a  3,600  lumen  rating  and  CRI  22  and  the  70  watt  metal  halides 
(MH)  have  a  4,000  lumen  rating  and  CRI  65.  The  lumen  output  from  the  incandescents 
approximately  equal  that  of  the  HPS  and  MH  fixtures  with  a  20  percent  increase  in  fixture 
count.  However,  due  to  the  nature  of  incandescent  fixtures,  they  have  an  irregular  lamp  bum 
out.  We  therefore  added  another  20  percent  of  fixtures  to  compensate  for  this  burn  out  This 
increase  also  helps  to  compensate  for  lumen  depreciation  of  the  lamps.  Should  this  last  20 
percent  be  found  excessive,  it  can  be  removed  from  the  study's  results  by  increasing  the  time 
for  payback  and  decreasing  the  SIR  by  at  least  20  percent. 

Finally,  note  that  this  increase  was  only  in  general  building  (C)  lighting  as  mentioned  above. 
Task  lighting,  such  as  loading  (L)  and  belt  (B)  lighting,  already  have  a  sufficient  quantity  of 
lighting  to  illuminate  the  work  involved.  Ramp  (R)  lighting  was  also  not  increased  because  the 
lES  footcandles  requirements  for  these  areas  are  minimal  (see  above). 
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Approach  to  Alternate  Lighting  Concepts 

Because  incandescent  lighting  is  inefficient,  energy  consumption  due  to  lighting  can  be 
decreased  by  changing  these  fixtures  to  more  efficient  High  Intensity  Discharge  (HID)  lighting. 
We  eliminated  the  use  of  100  watt  HID  fixtures  since  their  light  output  was  excessive  with  a 
one  for  one  changeout.  We  examined  using  fewer  quantities  of  higher  wattage  fixtures  to 
obtain  reasonable  and  useful  footcandle  levels.  This  concept  was  quickly  eliminated  due  to 
the  nature  of  the  existing  facilities.  The  existing  facilities  are  long  and  narrow  with  many 
cubicles.  The  resulting  high  wattage  would  not  produce  an  even  distribution  of  light  (i.e., 
would  result  in  poor  lighting  quality).  In  addition  the  roof/ceiling  height  of  this  facility  is  too  low 
to  obtain  any  advantage  to  going  to  higher  wattage  (100  watt  HID's  and  larger)  fixtures. 

Lighting  systems  using  greater  than  250  watt  HID's  may  also  require  a  re-wiring  costs  due  to 
increased  amperage  requirements  exceeding  the  capacity  of  the  existing  wiring.  It  was  our 
intention  to  minimize  capital  outlay  by  using  the  existing  wiring  system  and  changing  out 
fixtures  in  place,  or  at  least  nearby  (within  10  feet)  by  extending  the  existing  conduit  and  wire 
to  achieve  a  more  uniform  lighting  layout  in  the  room.  Thus  the  high  wattage  concept  was  not 
pursued,  and  is  not  further  discussed. 

Alternate  2-With  Alternate  No.  2,  the  majority  of  the  building's  fixtures  (C,  R,  and  L)  are 
changed  to  a  70  watt  metal  halide  fixture  with  CRl  65.  Metal  halide  lamps  produce  a  white 
light  with  good  color  rendering  and  will  provide  improved  lighting  quantity  and  quality  over 
existing  conditions.  This  lighting  will  be  comparable  to  the  improved  lighting  from  the 
upgraded  existing  conditions  (Alternate  1).  Personnel  should  have  no  trouble  adjusting  to  the 
lighting  due  to  the  white  light  color.  With  this  alternate,  belt  (B)  lighting  is  replaced  with  the 
more  efficient  T8  fluorescent  lamps.  These  lamps  require  lower  input  currents  to  produce  the 
same  lumen  output  as  T12  lamps,  making  them  more  efficient,  T8  lamps  are  manufactured 
with  a  smaller  diameter  and  better  color  rendering  than  T12  lamps.  The  smaller  diameter  of 
the  T8  allows  more  light  to  be  reflected  from  the  fixture,  resulting  in  further  increased  light 
levels  (see  Figure  6).  These  T8  fluorescent  fixtures  replace  both  the  incandescents  and  the 
T12  fluorescent  fixtures  presently  over  the  belts  (B).  The  quantity  of  replacement  fluorescent 
fixtures  at  this  interim  submittal,  however,  is  on  a  one  for  one  basis.  The  fixture  count  will  be 
lowered  on  the  next  submittal  to  reflect  the  maximum  quantity  that  can  be  installed  due  to 
physical  constraints  of  placing  1x4  fixtures  in  a  row  over  the  belts.  This  decrease  in  fixture 
count  over  the  belts  (B)  will  improve  the  payback  of  the  next  (final)  submittal.  Because  the 
lumen  output  for  these  T8  lamps  are  higher  than  the  T12  lamps,  and  because  there  is  a 
higher  coefficient  of  utilization  associated  with  these  fixtures,  we  only  used  the  2  lamp  variety 
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of  the  T8  fixtures.  The  higher  coefficient  of  utilization  results  in  a  more  useable  light  output 
from  these  fixtu  res. 

Alternate  3--With  Alternate  3,  the  majority  of  the  building’s  fixtures  (C,  R,  and  L)  are  changed 
to  high  pressure  sodium  lighting.  The  building  (C)  and  loading  (L)  lights  are  changed  to 
70  watt  high  pressure  sodium  with  CRI  22  to  obtain  the  best  lighting  levels  possible. 
Requirements  for  ramp  (R)  lighting  are  not  as  stringent,  therefore,  the  ramp  (R)  fixtures  are 
changed  to  50  watt  HPS  to  give  us  the  maximum  energy  savings  possible.  The  belt  (B) 
lighting  is  changed  to  the  T8  fluorescent  fixtures  to  provide  the  maximum  energy  savings 
possible.  The  quantity  of  fluorescents  will  be  adjusted  for  the  next  submittal,  as  in  Alternate 
No.  2. 

One  important  aspect  associated  with  the  change  to  HPS  lighting  will  be  worker  acceptance  of 
the  yellow  color  for  general  building  lighting  as  is  the  characteristic  of  this  type  HID  lamp. 

This  adjustment  is  non-quantifiable.  Either  they  will  like  the  improved  lighting  or  they  will  feel 
initially  uncomfortable  with  the  color.  Over  time  they  will  adjust.  HPS  lighting  is  used 
exclusively  on  the  assembly  line  of  GM  car  manufacturing  plants  in  Detroit.  The  workers  there 
have  adapted  to  these  conditions.  One  bonus  for  these  projects  is  that  the  belt  (B)  and 
building  (C)  task  lighting  will  continue  to  be  a  white  light  from  the  T8  fluorescents.  This  aspect 
should  make  acceptance  of  the  new  lighting  system  a  bit  easier.  Since  most  people  stay  at 
their  station  during  production  runs,  they  will  have  white  lighting  over  their  assigned  tasks 
anyway.  One  other  aspect  of  this  change  that  cannot  be  quantified,  however,  is  worker 
irritation  due  to  the  contrast  caused  by  being  at  the  "border’’  between  task  (white)  and  building 
(yellow)  lighting.  This  contrast  may  be  very  uncomfortable  to  some  workers.  Discomfort 
relating  to  this  "border"  zone  cannot  be  predicted. 

Alternate  4--With  Alternate  4,  the  majority  of  the  building’s  fixtures  (C,  R,  and  L)  are  changed 
to  70  watt  metal  halide  just  as  they  were  in  Alternate  2.  This  approach  gives  us  the  white 
building  lighting  with  energy  savings  attained  by  changing  out  incandescent  lighting  to  HID 
lighting.  This  approach  also  saves  the  most  capital  outlay  possible  over  the  belt  (B)  by 
reusing  existing  fluorescents.  Any  incandescents  over  the  belt  (B)  will  be  changed  to  3  lamp 
T12  fluorescents  with  energy  savings  ballasts.  These  T12  lamps  are  34  watts  and  would 
match  the  existing  to  remain.  By  staying  with  the  T-12  lamps  there  would  be  no  hardship 
caused  in  the  warehousing  and  change  out  of  different  types  of  fluorescents.  As  with  the 
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other  alternates,  the  number  of  fluorescents  over  the  belts  will  have  to  be  adjusted  prior  to 
final  results. 

Alternate  5-- Alternate  5  is  a  combination  of  Alternates  3  and  4.  This  alternate  tries  to 
maximize  the  amount  of  building  lighting  energy  savings  by  going  to  the  70  and  50  watt  high 
pressure  sodium  lighting  (Alternate  3);  and  it  tries  to  minimize  capital  outlay  by  reusing 
existing  T12  fluorescents  (Alternate  4).  The  70  watt  fixtures  are  to  be  used  at  building  (C)  and 
loading  (L)  locations.  The  50  watt  fixtures  are  to  be  used  at  the  ramp  (R)  locations.  New 
fluorescents  over  belts  (B)  are  to  match  existing  3  lamp  T12  type  with  energy  savings  ballasts. 

Alternate  6-- Alternate  6  is  designed  to  give  the  maximum  energy  savings  possible  over  the 
baseline.  This  alternate  replaces  the  building  fixtures  (C,  R,  and  L)  with  50  watt  HPS  lighting. 
The  fluorescent  fixtures  (B  and  C)  are  replaced  with  the  more  efficient  T8,  2  lamp  type. 

Fire  Detection  System  Discussion 

Part  of  the  facility  fire  protection  system  includes  the  use  of  a  Det-Tronics  type  C7050 
ultraviolet  fire  detector.  In  case  of  a  fire,  this  device  would  sense  ultraviolet  radiation  and  set 
off  a  deluge  system.  There  was  some  concern  that  the  fluorescent  and  HID  systems 
recommended  could  emit  UV  radiation  in  the  range  detected  by  the  Det-Tronics  device  and 
trigger  the  deluge  system.  We  have  studied  this  and  learned  that,  in  normal  operation,  the 
level  of  UV  radiation  from  HID  and  fluorescent  lighting  is  very  low.  Furthermore,  the  UV 
detector  only  monitors  from  185nm  to  245nm,  while  the  recommended  lights  only  emit  UV 
down  to  320nm.  In  the  event  of  an  outer  shell  breakage,  metal-halide  and  mercury  vapor 
lights  would  emit  high  levels  of  UV  radiation.  Because  the  lights  are  housed  in  an  explosion 
proof  fixture,  we  believe  that  any  detectable  radiation  would  be  absorbed  by  the  fixture  lens 
housing.  However,  we  recommend  performing  a  controlled  test  of  fluorescent  and  HID  lighting 
to  verify  product  compatibility  with  the  existing  fire  detection  system.  Further  technical 

information  on  lamp  radiation  and  the  UV  detector  can  be  found  in  the  Miscellaneous  Data 
section. 

Fixture  Backup  Data 

In  our  analysis  we  use  abbreviations  to  describe  the  various  lighting  fixtures.  Associated  with 
these  fixtures  are  specific  types  of  lamps  and  ballasts.  For  our  study  we  selected  Grouse- 
Hinds  fixtures.  General  Electric  Lamps  and  certain  GE  and  Advance  ballasts  with  specific 
efficacy  characteristics. 
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Table  5  below  shows  the  fixture  types,  associated  lamps,  and  ballasts  and  the  particular 
manufacturers  of  the  items  studied.  This  information  is  included  to  allow  verification  of  results. 
While  other  manufacturers  produce  similar  items  with  equivalent  efficacy,  still  other 
manufacturers  produce  items  with  less  efficacy.  Therefore,  the  documentation  of  this 
information  is  important  to  reproduce  these  results. 

TABLE  5.  FIXTURE  MANUFACTURER  &  COMPONENT  CATALOG  NUMBERS 


Fixture 

Designation 

Fixture  Manufacturer 
&  Catalog  No. 

Lamp  Manufacturer  & 
Catalog  No. 

Ballast  Manufacturer  &  Catalog 
No. 

1100 

C.H.  EVA2151 

G.E.  100  A23A/S  24  PK 

No  Ballast  Required 

1200 

C.H.  EVA  2301 

G.E.  200  PS  30/24 

No  Ballast  Required 

1300 

None 

G.E.  300M/99 

No  Ballast  Required 

MV10 

C.H.  DMVC2A100GP 

G.E.  HR100A38 

G.E.  -  Regulator  Ballast  (CWl) 

MH70 

C.H.  DMVM2A070GP 

G.E.  MXR70/U/MED 

G.E.  -  Reactor  Type  (HPF-LAG) 

HP50 

C.H.  VMVS2A050GP 

G.E.  LU50 

G.E.  -  Regulator  (LAG) 

HP70 

C.H.  VMVS2A070GP 

G.E.  LU70 

G.E.  -  Regulator  (LAG) 

F212 

C.H.  FVN4240TG 

G.E.  F40SPX30/RS/WM/30PK 

Advance  -  RQM2S40TP 

F312 

C.H.  FVN4340TG 

G.E.  F40SPX30/RS/WM/30PK 

Advance  -  RQM2S40TP 

Advance  -  HM140TP 

F208 

C.H.  FVNX2YZTG 

G.E.  F32T8SPX30 

Advance  -  REL2P32RHTP 

Fixture  abbreviations  for  the  fixture  designations  above  are  defined  as  follows: 

1100  -  Incandescent,  1 00  watt 

1200  -  Incandescent,  200  watt 

1300  -  Incandescent,  300  watt 

MV10  -  Mercury  Vapor,  1 00  watt 

MH70  -  Metal  Halide,  70  watt 

HP50  -  High  Pressure  Sodium,  50  watt 

HP70  -  High  Pressure  Sodium,  70  watt 

F212  -  Fluorescent,  2  -  34  watt/T12  lamps 

F312  -  Fluorescent,  3  -  34  watt/T12  lamps 

F208  -  Fluorescent,  2  -  32  watt/T8  lamps 


Because  the  working  environment  at  the  Milan  facility  includes  the  presence  of  combustible 
dusts,  it  is  classified  as  a  hazardous  location  according  to  National  Electric  Code  (NEC)  article 
500  (see  Figure  7).  The  buildings  fall  under  the  Class  II  (Group  E,  F,  and  G),  Division  1 
category  and  all  light  fixtures  must  be  rated  for  use  in  this  type  of  environment.  All  the 
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NATIONAL  ELECTRIC  CODE 
ARTICLE  500  -  HAZARDOUS  (CLASSIFIED) 

LOCATIONS 


500-3  (b).  Class  II  Group  Classifications. 

(1)  Group  E:  Atmospheres  containing  combustible  metal  dusts,  including  aluminum, 
magnesium,  and  their  commercial  alloys,  or  other  combustible  dusts  whose  particle 
size,  abrasiveness,  and  conductivity  present  similar  hazards  in  the  use  of  electrical 
equipment. 

(2)  Group  F :  Atmospheres  containing  combustible  carbonaceous  dusts,  including 
carbon  black,  charcoal,  coal,  or  coke  dusts  that  have  more  than  8  percent  total 
entrapped  volatiles,  or  dusts  that  have  been  sensitized  by  other  materials  so  that  they 
present  an  explosion  hazard. 

(3)  Group  G:  Atmospheres  containing  combustible  dusts  not  included  in  group  E  or 
F,  including  flour,  grain,  wood,  plastic,  and  chemicals. 


500-6  (a).  Class  II,  Division  1. 

A  Class  II,  Division  1  location  is  a  location  (1)  in  which  combustible  dust  is  in  the 
air  under  normal  operating  conditions  in  quantities  sufficient  to  produce  explosive  or 
ignitable  mixtures;  or  (2)  where  mechanical  failure  or  abnormal  operation  of 
machinery  or  equipment  might  cause  such  explosive  or  ignitable  mixtures  to  be 
produced,  and  might  also  provide  a  source  of  igmtion  through  simultaneous  failure 
of  electrical  equipment,  operation  of  protection  devices,  or  from  other  causes;  or  (3) 
in  which  combustible  dusts  of  an  electrically  conductive  nature  may  be  present  in 
hazardous  quantities. 

500-6  (b).  Class  II,  Division  2. 

A  Class  II,  Division  2  location  is  a  location  where  combustible  dust  is  not  normally 
in  the  air  in  quantities  sufficient  to  produce  explosive  or  ignitable  mixtures,  and  dust 
accumulations  are  normally  insufficient  to  interfere  with  the  normal  operation  of 
electrical  equipment  or  other  apparatus,  but  combustible  dust  may  be  in  suspension 
in  the  air  as  a  result  of  infrequent  malfunctioning  of  handling  or  processing 
equipment  and  where  combustible  dust  accumulations  on,  in,  or  in  the  vicinity  of  the 
electrical  equipment  may  be  sufficient  to  interfere  with  the  safe  dissipation  of  heat 
from  electrical  equipment  or  may  be  igmtable  by  abnormal  operation  or  failure  of 
electrical  equipment. 

7 
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Crouse-Hinds  fixtures  shown  above  are  explosion  proof  and  rated  for  Class  II  (Group  E,  F, 
and  G),  Division  1  use. 


Detailed  information  concerning  the  above  fixtures,  lamps,  and  ballasts  can  be  examined  in 
the  attached  manufacturer's  data/catalog  cut  sheets.  These  cut  sheets  are  included  at  the 
back  of  this  report.  Section  III. 

Energy  Consumption  Calculations 

Presented  below  is  a  description  of  general  concepts  and  approach  utilized  in  formulating 
energy  consumption  calculations  for  the  Excel  Spreadsheet,  These  concepts  are  presented 
here  to  give  the  reader  a  brief  overview  of  the  major  points  only.  A  more  detailed  explanation 
of  the  assumptions,  derivations,  and  use  of  these  calculations  is  presented  in  Appendix  I. 

Data  obtained  from  the  specific  manufacturers  mentioned  above  was  used  in  the  development 
of  calculations  for  energy  consumption  and  light  output.  Data  from  other  manufacturers  was 
also  examined  and  used  to  help  select  the  specified  items.  The  ballast  and  lamp 
manufacturer  selections  were  based  upon  other  manufacturers'  ability  to  provide  similar 
products.  The  selection  of  the  fixture  manufacturer  was  limited  to  those  with  products  suitable 
for  use  at  the  existing  facility.  We  selected  the  manufacturer  presently  used  at  these  facilities. 

While  developing  energy  costs  for  this  study,  we  determined  the  energy  consumed  was  the 
sum  of  that  consumed  by  the  fixture's  ballasts  and  lamps.  This  loading  data  was  obtained 
from  the  manufacturer's  information  and  is  indicated  on  the  catalog  cuts  referenced  above.  A 
summary  is  provided  in  Table  6  below: 


TABLE  6.  FIXTURE  LOAD  DATA 


Fixture 

Designation 

Nominal 

Watts 

Actual 

Watts 

Amps 

Volts 

VA 

Pf 

1100 

100 

100 

0.83 

120 

100 

1.0 

I200 

200 

200 

1.67 

120 

200 

1.0 

I300 

300 

300 

2.50 

120 

300 

1.0 

MV10 

100 

127 

1.1 

120 

132 

0.9624 

MH70 

70 

89 

0.8 

120 

96 

0.9271 
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HP50 

50 

58 

0.5 

120 

60 

0.9667 

HP70 

70 

99 

0.9 

120 

108 

0.9167 

F212 

68 

82 

0.72 

120 

86.4 

0.9491 

F312 

102 

132 

^  1.16 

120 

139.2 

0.9483 

F208 

64 

62 

0.56 

120 

67.2 

r  0.9226 

Calculation  of  other  information  on  the  above  table  is  as  follows: 


•  Actual  Watts  = 

Lamp 

+  Ballast 

Watts 

Watts 

•  VA 

Volts 

X  Amps 

•  pf,  power  factor  = 

Watts 

-  Volt-Amperes 

Information  from  Tabie  6  was  used  to  develop  energy  consumption  data  based  upon  the 

number  of  hours  the  light  fixtures  are  turned  on.  The  Milan  Army  Ammunition  Plant  works  on 

a  4  day  work  week,  10  hours  a  day  for  production.  They  take  a  1  hour  lunch.  AESE 

observed  that  shift  foremen  would  arrive  early  and  turn  on  the  lights.  Also,  AESE  obsen/ed 

the  foremen  were  the  last  to  leave  and  turned  off  the  lights.  We  therefore  assume  an 

additional  1/2  hour  of  light  in  the  morning  and  an  additional  1/2  hour  of  light  in  the  evening. 

Total  daily  fixture  "operating  duration"  can  thus  be  calculated: 

Early  AM  1/2  hour 

Morning  to  Lunch  5  hours 

Lunch  1  hour 

Lunch  to  Evening  5  hours 

UtQ  PM _ _ _ +  1/2  hour 

Daily  Total  "Operating  Duration"  12  hours 

From  the  daily  total  "operating  duration"  we  calculated  weekly  "operation  duration"  as  follows: 

Weekly  "Operating  Duration"  =  Daily  "Operation  Duration"  x  4  days 

Weekly  Time  =  12  x  4  =  48  hours 


Please  note  that  the  above  analysis  assumes  a  weekly  "operating  duration"  with  only  one 
shift.  We  examined  electrical  energy  consumption  for  the  various  production  yards  for  the 
past  4  years.  (See  table  of  Facility  Energy  Consumption  in  Appendix).  We  looked  for  a 
recognizable  change  in  load  which  occurred  on  a  monthly  basis.  For  example,  if  the  power 
bill  at  one  month  was  X,  and  the  power  consumption  at  another  month  was  2  X,  then  we 
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could  assume  that  two  shifts  worked  that  other  month.  While  a  significant  monthly  variation  at 
each  production  facility  exists,  there  is  not  enough  to  be  recognizable  as  a  second  shift  for 
even  one  whole  month.  We  therefore  assumed  that  second  shifts  are  short  term  and  that  an 
average  of  only  one  shift  was  working  for  52  weeks  per  year.  We  acknowledge  that  the  plant 
may  shut  down  over  Christmas  or  the  4th  of  July.  We  also  acknowledge  that  occasionally 
double  shifts  do  occur.  Therefore,  the  assumption  of  52  work  weeks  per  year  should  average 
out  the  "down"  and  the  "double  shift"  times.  Power  bills  over  the  past  4  years  seem  to 
corroborate  this  eissumption.  Therefore,  a  yearly  average  of  fixture  "operating  duration"  was 
calculated  as  follows: 

Weekly  "operating  duration"  x  wks/yr  =  "operating  duration'Vyr 
48  hrs/wk  x  52  wks/year  =  2,496  hrs/yr 

This  yearly  "operating  duration"  is  utilized  in  Excel  spreadsheets  to  keep  track  of  building 
locations,  fixture  counts,  resulting  light  output,  energy  consumption,  and  associated 
construction  costs.  These  spreadsheets  are  included  in  Section  IV  through  XL 

Light  Output  Calculations 

Presented  below  is  a  brief  description  of  general  concepts  and  the  approach  utilized  in 
formulating  lighting  calculations  for  the  Excel  Spreadsheet.  A  more  detailed  explanation  of 
assumptions,  derivations,  and  use  of  the  calculations  is  presented  in  Appendix  1. 

We  examined  reducing  the  fixture  “operating  duration"  to  minimize  the  energy  consumed. 
Such  "operating  duration"  reduction  can  be  accomplished  by  the  use  of  occupancy  sensors. 
We  elected  not  to  pursue  this  approach  in  our  study  due  to  the  following  reasons: 

1)  It  incurs  additional  project  installation  costs  for  wiring. 

2)  It  complicates  the  design,  thus  increasing  design  costs. 

3)  It  is  inconvenient,  it  relies  on  an  electronic  device  to  function  perfectly  in  an  industrial 
manufacturing  environment.  If  the  device  does  not  function  perfectly,  someone  may 
be  endangered  or  injured  if  the  lights  were  to  suddenly  turn  off  during  a  critical 
manufacturing  process.  Occupancy  sensors  were  really  designed  for  use  in  clean 
office  environments. 
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4)  The  rooms  where  they  would  be  installed,  such  as  restrooms,  do  not  have  enough 
fixtures  to  have  a  significant  impact  upon  the  building's  overail  energy  consumption  if 
left  off. 

We  also  examined  adding  switches  to  turn  off  lights  over  selected  areas.  This  would  allow 
lights  over  unused  areas  to  be  turned  off  while  leaving  lights  on  in  the  surrounding  areas.  We 
elected  not  to  pursue  this  in  the  study  due  to  the  following  reasons: 

1 )  The  existing  system  appears  to  have  adequate  selectivity  at  the  lighting  panel. 

2)  Adding  switches  would  increase  project  design  costs  and  wiring  installation  costs. 

3)  The  production  area  is  comprised  of  long  narrow  regions,  making  it  difficult  to  turn  off 
lights  in  one  location  without  affecting  the  surrounding  areas. 

The  spreadsheets  mentioned  above  also  calculate  lumen  output.  The  lumen  output 
calculations  are  based  upon  size  of  room,  reflectance  of  walls,  ceilings,  and  floors,  quantity  of 
fixtures,  and  lumen  output  for  the  type  of  fixtures  chosen.  The  purpose  of  this  report  is  to 
consider  alternate  lighting  systems  to  determine  if  energy  savings  can  justify  the  feasibiiity  of 
implementing  a  particular  ECO.  Several  assumptions  have  been  made  in  calculating  lumen 
output  to  speed  up  the  analysis.  These  assumptions  are  inciuded  in  a  detailed  description  of 
calculation  formulas  in  Appendix  1  of  this  report.  More  exact  lighting  analysis  can  be 
performed  by  the  design  professional  responsible  for  construction  drawings  incorporating 
selected  ECO's. 

We  categorized  lighting  in  buildings  into  several  areas.  These  areas  are  defined  in  Table  7. 

TABLE  7.  LOCATION  DESIGNATIONS  &  ASSOCIATED  INFORMATION 


Location 

Designation 

Description 

Range  of  Fixture 
Mounting  Height/Ft 

Assumed  Mounting  Height 
for  Lighting  Calculations 

B 

Belt 

7*9.5 

8 

C 

Building 

9-  19 

15 

R 

Ramp 

7  -  8.5 

8 

L 

Loading 

7-8 

8 

CR 

Connecting  Ramp 

8  -  9 

8 
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Calculation  of  the  fixture  light  output  (expressed  in  footcandles)  with  a  coefficient  of  utilization 
(CU)  is  based  upon  a  room  cavity  ratio  (RCR)  that  uses  a  3  foot  working  height  above  the 
floor.  This  height  is  the  average  belt  height  in  a  production  building.  The  lighting  calculations 
are  used  to  verify  our  work,  and  as  a  comparison  with  existing  conditions  and  upgrade 
conditions.  Existing  conditions  are  documented  on  our  spreadsheet  as  lux  values.  Lux  is 
simply  a  different  unit  of  measurement  for  light,  and  can  easily  be  converted  to  footcandles  via 
a  conversion  factor  found  in  the  Standard  Handbook  for  Electrical  Engineers: 

Lux  / 10.76  =  footcandles 

Lighting  calculations  are  based  upon  the  RCR  method.  See  the  attached  information  in 
Volume  1  of  this  report  for  a  more  thorough  description  of  this  method. 

Footcandle  calculations  are  based  upon  lumen  output  of  the  various  lamps  being  considered 
for  ECO's.  Table  8  shows  fixture,  lamp,  and  lumen  data.  This  data  can  be  confirmed  by 
examining  the  manufacturer's  catalog  cut  sheets. 


TABLE  8.  LAMP  LIFE  AND  LUMEN  OUTPUT  DATA 


Fixture 

Designation 

Lamps  per 
Fixture 

Lamp 

Designation 

Lamp  Life 
(hours) 

Mean  Lumens 
per  Fixture 

1100 

1 

A23,  MED. 

1,000 

1,340 

1200 

1 

PS30,  MED. 

1,000 

3,400 

1300 

1 

PS30,  MED. 

2,500 

5,190 

MV10 

1 

E23-1/2,  MOG. 

24,000 

2,800 

MH70 

1 

BD17,  MED. 

7,500 

4,000 

HP50 

1 

E23-1/2,  MOG. 

24,000 

3,600 

HP70 

1 

E23-1/2,  MOG. 

24,000 

5,450 

F212 

2 

T12 

20,000 

5,140 

F312 

3 

T12 

20,000 

7,710 

F208 

2 

T8 

20,000 

5,300 

With  the  RCR  method  of  lighting  calculation,  we  assume  a  symmetrical  layout  of  light  fixtures 
in  a  room.  We  have  categorized  areas  into  actual  and  theoretical  rooms  and  assigned 
arbitrary  room  numbers  to  assist  us  in  our  calculations.  These  room  numbers  can  be 
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observed  on  the  attached  drawings.  In  general,  Building  (C)  lighting  was  fairly  symmetrical  in 
a  room.  Belt  (B)  lighting  was  concentrated  over  a  belt  across  several  rooms.  For  purposes  of 
performing  the  RCR  calculations,  we  assigned  a  long  and  narrow  imaginary  room  to  these 
belts.  We  used  a  similar  procedure  for  ramp  (R)  lighting.  This  provides  average  light  level 
calculations.  We  did  not  calculate  fluorescent  task  lighting  and  loading  lights  as  these  fixtures 
were  for  local  area  (task)  lighting  and  could  be  assumed  to  be  adequate.  We  elected  to  use 
the  RCR  method  of  analysis  because  it  gives  us  the  accuracy  necessary  to  validate  the 
report.  Footcandle  values  at  specific  locations  can  be  obtained  by  performing  a  more  detaiied 
analysis  (referred  to  as  a  point-by-point  method  of  lighting  calcuiations).  The  detail  of  a  point 
by  point  analysis  however,  is  not  warranted  for  this  energy  study.  This  type  of  analysis  can 
be  performed  if  construction  drawings  are  authorized  as  a  result  of  this  study. 

The  RCR  method  of  lighting  calculations  are  based  upon  the  following  formulas: 

•  Height,  Room  Cavity  =  Height,  Fixtures  -  Height,  Working  Plane 

or 

^rc  ~  ’  ^wp 

•  Light  Loss  Factor  =  Lamp  Lumen  Depreciation  x  Lamp  Dirt  Depreciation 

LLF  =  LLD  X  LDD 


This  factor  is  used  to  accommodate  the  loss  of  light  output  due  to  the  age  of  the  lamp,  the 
accumulation  of  dirt  upon  the  fixture’s  lens,  and  reflector  surfaces  degradation.  These 
numbers  are  relatively  high  to  counteract  the  use  of  median  lumen  values  (not  initial  lumen 
values). 

•  Lumens/Fixture  =  Lumens/Lamp  x  Lamps/Fixture 

This  formula  simply  states  that  the  lumen  output  of  a  fixture  is  the  sum  of  the  lumen  output  of 
the  lamps  in  that  fixture.  Lumens/lamp  are  mean  values  (not  initial  values). 

•  Total  Lumens  =  Lumens/Fixture  X  #  of  Fixture 

This  formula  states  that  the  lumens  in  a  room  are  a  sum  of  the  lumens  from  all  the  fixtures  in 
a  room. 
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•  Average  Footcandles  =  Total  Lumens  x  C.U.  x  LLF 

Area  of  Room 

where  C.U.  is  coefficient  of  utilization  -  which  is  fixture  and  room  dependant. 

•  Area  of  Rooms  =  Room  Length  x  Room  Width 

The  above  C.U.  is  determined  from  the  calculated  room  cavity  ratio,  the  determined  percent 
reflectance  of  the  walls,  ceilings,  and  floors,  and  the  published  fixture's  empirical  reflectance 
characteristics. 

Calculations  based  on  the  concepts  described  above  are  used  to  determine  average  light 
output.  The  associated  formulas  can  be  found  in  Appendix  1 .  The  calculations  are  performed 
automatically  by  the  Excel  Spreadsheet.  Once  footcandle  calculations  were  generated  by  the 
Excel  spreadsheets,  we  examined  these  values  and  determined  if  the  number  of  fixtures 
should  be  adjusted  or  if  fixture  wattage  should  be  adjusted.  Generally  we  reduced  the  fixture 
wattage,  since  the  quantity  was  necessary  to  maintain  more  uniform  lighting  for  visual  comfort 
or  was  necessary  due  to  it's  location  over  a  specific  task  that  needed  to  be  lit. 

Occasionally  we  reduced  the  quantity  of  fixtures  in  a  room  and  these  values  are  shown  on  our 
spreadsheet  as  shaded.  As  mentioned  previously,  these  calculations  helped  to  eliminate  the 
use  of  higher  wattage  fixtures  for  two  reasons: 

1 )  They  were  too  intense  in  light  at  the  average  work  plane. 

2)  They  did  not  give  uniform  area  lighting,  nor  were  they  appropriate  as  task  lighting. 

The  results  of  these  calculations  can  be  seen  as  computer  output  in  Section  VI  through  XI. 
Energy  Rate  Data 

Energy  costs  were  determined  from  Milan  public  utilities.  A  copy  of  a  telephone  conversation 
record  and  utility  rate  sheet  are  included  in  Appendix  8.  The  energy  rates  are  included  here 
as  Table  9. 
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TABLE  9.  MILAN  PUBLIC  UTILITIES  ELECTRICAL  RATES  FOR  MILAN  ARMY 
AMMUNITION  PLANT 


COST 

ITEM 

($) 

PER  UNIT 

Energy  Charge 

0.03124 

kWh 

Monthly  Demand  Charge 

7.63 

kW  (first  1,000) 

Monthly  Demand  Charge 

8.67 

kW  (over  1 ,000) 

Milan  public  utilities  is  on  Tennessee  Valley  Authority  (TVA)  power  and  therefore  has 
economical  and  stable  power  rates.  This  economical  source  of  power  is  good  for  the 
customer,  but  makes  it  hard  for  the  consulting  engineer  to  show  economic  justification  for  an 
energy  conservation  project.  Other  rate  charges  include  a  monthly  customer  charge  of  $7.39, 
which  does  not  apply  to  this  project.  There  is  only  one  connection  point  for  primary  power, 
and  thus  only  one  monthly  customer  charge.  This  charge  is  continual  until  the  Army  no  longer 
buys  power  from  the  City  of  Milan.  Thus,  this  charge  has  no  bearing  upon  this  study. 
Regarding  the  demand  rate  issue  -  Milan’s  charge  for  demand  rate  is  $7.63  for  the  first  1,000 
kW  and  $8.67  for  demand  above  1,000  kW.  Presently,  the  demand  consumption  of  the  Army 
Ammunition  Plant  is  near  4,000  kW.  The  reduction  in  energy  due  to  a  fixture  changeout 
would  not  get  us  below  1,000  kW,  so  all  differential  energy  savings  are  calculated  using  the 
higher  demand  charge. 

Cost  Data 

Construction  costs  were  based  upon  1994  Means  installation  costs  and  Crouse  Hinds  fixture 
costs.  Costs  for  lamps  and  ballasts  were  also  obtained  from  a  local  supply  house  and 
checked  against  values  in  the  Means  cost  guide  compensated  for  costs  in  the  Milan  Area. 

This  data  was  used  to  formulate  installed  fixture  costs  as  follows: 

Fixture  Cost  =  Labor  for  Removal  Cost  +  (Materials  and  Labor)  Installation  Cost  + 
Additional  Wiring  Costs  (for  a  short  conduit  extension). 

This  derivation  is  indicated  on  the  attached  cost  estimates  included  in  Appendix  3  of  this 
report. 

Since  the  existing  wiring  is  in  working  condition  now,  we  assumed  that  it  would  continue  to 
work  with  a  one  for  one  replacement  up  to  the  maximum  wattage  of  the  fixture  removed.  This 
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assumption  helped  to  minimize  ECO  new  project  costs.  This  assumption,  however,  was  not 
totally  valid  for  the  upgrade  of  the  existing  facilities.  We  observed  existing  panelboards  during 
our  site  visit  and  most  were  without  room  for  additional  circuits.  Additional  circuits  would  be 
required  during  the  upgrade  of  existing.  Therefore,  we  included  money  ($1,500.00)  for  a  new 
panelboard  in  each  building  and  for  an  increase  in  branch  circuits.  (Please  examine  attached 
cost  estimate  sheets). 

Results 

The  results  of  analysis  of  the  5  alternatives  (Alternate  2  through  6)  for  Energy  Conservation 
Opportunities  at  each  building  are  indicated  on  the  attached  spreadsheets.  The  formulas  and 
some  rationale  for  the  calculations  are  explained  in  Appendix  1.  Please  examine  these  sheets 
for  a  detailed  explanation  of  what  is  on  these  spreadsheets.  Basically  the  results  of  the  field 
investigation  were  tabulated  with  regards  to  quantity,  type,  size,  power  draw,  light  output,  and 
location. 

As  previously  explained,  the  existing  conditions  were  examined  for  a  lighting  repair  with 
incandescent  fixtures  (to  match  existing).  This  upgrade  included  relamping  all  fixtures, 
replacing  burnt  out  ballasts,  and  providing  new  fixtures  to  replace  those  that  were  broken  and 
could  not  be  repaired  to  restore  the  Class  II  rating. 

Alternate  1 /Baseline  establishes  the  basic  cost  to  bring  these  buildings  up  to  acceptable 
lighting  levels  regardless  of  whether  further  analysis  is  to  be  performed  for  energy 
conservation.  This  baseline  work  includes  the  upgrades  mentioned  above,  and  $1,500.00  per 
building  to  provide  a  new  panelboard  at  each.  The  results  are  shown  in  the  lower  right  hand 
corner  under  the  "Total  Baseline  Cost".  Additional  information  on  this  spreadsheet  includes 
the  resulting  "Total  Power  (kWh)"  and  the  cost  for  new  fixtures  -  "New  Fixture  Cost",  with  the 
associated  loads  (at  existing  conditions  and  upgraded  conditions). 

The  Alternates  2  through  6  are  then  examined  as  previously  discussed.  The  Excel 
spreadsheets  show  the  differential  (or  delta)  costs  of  each  alternate  versus  the  baseline.  The 
results  are  shown  in  the  lower  right  hand  comer  under  "Delta  Power  (kWh)"  and  "Delta  Fixture 
Cost".  Our  next  analysis  calculates  the  amount  of  light  that  will  result  from  either  the  baseline 
upgrade  (Alternate  1)  or  the  5  Alternates  (Alternate  2  through  6).  These  calculations  are 
based  upon  the  Room  Cavity  Ratio  method  as  explained  previously.  These  results  were  used 
merely  as  a  check  to  the  accuracy  of  the  results.  Eliminated  from  the  analysis  were  alternates 
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with  higher  lamp  wattages,  e.g.,  we  eliminated  100  watt  HPS  and  100  watt  MH  fixtures.  The 
light  output  from  these  fixtures  was  excessive  and  so  they  were  eliminated  prior  to  any  further 
analysis.  Additionally,  the  concept  of  fewer,  high  wattage  fixtures  is  not  feasible  as  previously 
discussed.  The  results  are  shown  on  the  right  hand  column  under  "fc"  (which  stands  for 
footcandles). 

Finally,  we  performed  an  analysis  with  Excel  to  determine  the  maintenance  costs  associated 
with  the  baseline  upgrade  (Alternate  1)  and  the  various  5  Alternates  (Alternate  2  through  6). 
The  results  of  this  analysis  are  shown  on  the  right  hand  column  under  "Maintenance  Savings 
(Baseline)".  This  output  data  is  the  dollar  savings  in  going  with  the  alternate  over  staying  with 
the  baseline. 

The  above  three  analyses  were  performed  on  every  ECO  with  every  alternative  (Alternate  1 
through  6).  The  results  of  these  analyses  (as  discussed  above)  were  used  as  input  data  for 
the  EClP/LCCA/LCCID  computer  program.  The  procedure  for  obtaining  this  information  and 
inputting  it  into  the  LCCID  program  is  described  in  the  attached  Appendix  1.  The  results  of 
the  LCCID  analyses  are  included  as  LCCID  output  data  sheets.  Included  on  these 
LCCA/LCCID  output  data  sheets  are  categories  for  construction,  SlOH,  and  design  costs, 
energy  savings,  non-energy  savings,  SIR,  and  first  year  dollar  savings.  The  existing  lighting 
systems  were  all  upgraded  in  alternate  1  to  meet  lES  lighting  standards.  Alternates  2  -  6 
were  designed  to  meet  lES  standards  and  were  compared  to  the  upgraded  system  in 
Alternate  1.  Since  the  chosen  alternates  would  replace  the  existing  lighting  system,  the 
baseline  upgrade  would  not  need  to  be  performed  and  can  be  used  as  a  non-energy  savings 
for  Alternates  2  -  6.  Calculations  and  further  information  are  located  in  Appendix  1. 

Some  of  this  output  is  in  turn  summarized  per  buiiding  on  the  "LCCA/LCCID  Output  Summary" 
sheets.  These  sheets  are  included  in  Appendix  1 .  From  these  “LCC/VLCCID  Output 
Summary"  sheets,  we  were  able  to  prioritize  and  separate  the  projects  into  feasible  and  non- 
feasible  projects  (see  Figure  8).  These  projects  were  prioritized  from  highest  to  lowest  SIR. 

As  a  result,  they  were  also  prioritized  from  lowest  to  highest  "simple  payback  in  years".  The 
priority  was  divided  into  three  categories: 

a)  Feasible  ECO’s 

Recommended  -  EClP  Projects 

SIR  >  1.25 

Simple  payback  <  1 0  years 
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b)  Feasible  ECO's  -  Recommended  and 

Not  Recommended  •  EClP  and  Non  EClP  Projects 
SIR  >  1 .00 

Simple  payback  >  1 0  years 
but  <  15  yeans 

c)  Unfeasible  ECO's 
Not  Recommended 
SIR  <  1.00 

Simple  payback  >  1 0  years 

Please  note  the  following  regarding  the  (b)  and  (c)  categories  above.  A  dividing  line  is  drawn 
at  the  point  where  SIR  <  1.25  on  category  (b)  above  and  where  simple  payback  >  15  years. 
These  lines  serve  as  indicators  that  the  alternates  chosen  do  not  meet  the  EClP  requirements 
for  SIR  >  1.25,  or  become  unfeasible  in  time  of  payback  (>15  years).  The  above  analyses  are 
summarized  in  our  synergism  analysis  sheets  in  Section  IV  as  recommended  packages  #1 
through  5.  These  packages  were  also  required  to  be  put  through  another  analysis  with 
LCCID.  The  results  of  this  further  LCCID  analysis  are  included  in  Section  IV.  The  packages 
and  their  cost  are  as  follows: 

Package  1 
Package  2 
Package  3 
Package  4 
Package  5 
TOTAL 

CONCLUSION 

All  the  chosen  alternates  result  in  white  lighting  throughout  the  buildings  and  reuse  of  existing 
T12  fixtures.  The  selected  alternates  produce  energy  savings  of  one  million  kWh  per  year,  a 
6.5  percent  reduction  (see  Figure  9). 

We  have  considered  that  a  one  time  charge  may  be  necessary  to  account  for  disposal  of 
additional  lamps  and  PCS  ballasts  above  what  would  be  required  if  no  building  upgrades  were 
performed.  We  suggest  that  the  Owner  include  an  additional  $1,000.00  for  the  project.  This 
cost  is  based  on  telephone  conversations  with  Laurie  Chase  of  MTI  Waste  Management  and 
Mike  Robinson  of  Martin  Marietta  Environmental  Services. 
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YEARLY  ENERGY  CONSUMPTION 
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Definitions/Abbreyrations 

AESE:  Affiliated  Engineers  SE,  Inc. 

Ballast:  A  device  which  controls  current  to  start  a  lamp,  then  regulates  the  current  to  keep 
from  over  or  under  driving  the  lamp.  They  are  available  with  magnetic  or  electronic  (solid 
state)  controls. 

Coefficient  of  Utilization  (CU):  This  number  gives  the  percentage  of  lumens  from  a  fixture 
which  will  reach  a  work  surface.  It  is  a  lookup  value  based  on  room  cavity  ratio  and  room 
reflectances. 

Color  Rendering  Index:  This  number  ranges  from  0  to  100  and  is  a  measure  of  how  colors 
look  under  a  specific  type  of  lamp.  Incandescent  lamps  are  rated  100,  meaning  they 
reproduce  color  perfectly. 

Efficacy:  This  is  a  measure  of  how  well  a  lamp  converts  energy  into  light,  and  is  measured  in 
lumens  per  watt. 

ECO:  Energy  Conservation  Opportunity 

Energy  Conservation  Investment  Program  (EClP):  This  is  a  federal  government  program 
which  allocates  funds  for  projects  which  increase  energy  efficiency. 

Fluorescent  Lamp:  Gas  in  the  tube  is  excited  by  the  presence  of  electricity  and  emits 
ultraviolet  radiation  which  strikes  a  phosphor  coating  and  produces  light.  The  color  of  the  light 
depends  on  the  type  of  phosphors  used.  This  type  of  lamp  requires  a  ballast  to  maintain  and 
control  current. 

High  Intensity  Discharge  (HID)  Lamps:  These  lamps  use  a  gas  or  vapor  in  an  arc  tube  rather 
than  standard  filament  to  produce  light.  Sodium,  metal-halide,  and  mercury  vapor  lamps  are 
all  HID  lamps. 

High  Pressure  Sodium  (HPS)  Lamps:  The  arc  tube  in  this  lamp  is  filled  with  sodium  gas  at  a 
very  high  pressure  and  produces  a  yellow  colored  light.  This  type  of  lamp  requires  a  ballast 
to  maintain  and  control  current. 


Incandescent  Lamp:  A  filament  is  heated  until  it  begins  to  glow  enough  to  produce  visible 
light. 


Life  Cycle  Cost  in  Design  (LCCID):  Government  software  package  used  to  evaluate  projects 
for  EClP  funding. 

Light  Loss  Factor  (LLF):  Value  representing  how  rapidly  the  light  output  of  a  fixture  will 
degrade,  based  on  lamp  performance  and  cleanliness  of  the  surroundings,  and  is  a  number 
between  zero  and  one.  The  higher  the  value,  the  longer  a  fixture  will  maintain  its  lumen 
output. 

Lumens  Per  Watt  (LPW):  This  is  a  measurement  of  the  amount  of  light  produced  for  every 
watt  of  power  consumed  by  lighting  a  system.  For  lamps  using  ballasts,  LPW  measurements 
should  take  the  ballast  wattage  into  account. 

Mercury  Vapor  (MV)  Lamp:  Mercury  vapor  in  the  arc  tube  produces  a  blue/white  light  when 
excited.  This  type  of  lamp  requires  a  ballast  to  maintain  and  control  current. 

Metal  -  Halide  (MH)  Lamp:  Various  metals  are  added  to  mercury  vapor  to  produce  a  clean, 
white  light.  This  type  of  lamp  requires  a  ballast  to  maintain  and  control  current. 

Power  Factor  (pQ:  This  is  obtained  by  dividing  the  listed  wattage  of  a  device  by  the  measured 
wattage,  and  will  always  be  1 .0  or  lower. 

PDB:  Project  Development  Brochure 

Room  Cavity  Ratio  (RCR):  This  number  is  determined  based  upon  room  dimensions  and  the 
distance  between  a  fixture  and  work  surface.  It  is  used  to  find  the  coefficient  of  utilization. 

SIR:  Savings  to  Investment  Ratio 

Supervision.  Inspection.  &  Overhead  (SlOH):  This  is  a  percentage  of  the  construction  cost 
which  is  added  to  include  non-direct  project  costs. 

T12  Lamp:  A  fluorescent  lamp  with  diameter  12/8  inch,  or  1.5  inches.  They  are  available  in 
various  standard  lengths. 


T8  Lamp:  A  fluorescent  lamp  with  diameter  8/8  inch,  or  1  inch.  They  are  available  in  the 
same  lengths  as  T12  lamps. 


iU.  Catalog  Cut  Sheets 

•  Fixture  Data 

•  Lamp  Data 

•  Ballast  Data 
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Incandescent 


2L-2 


Grouse-Hinds'^ 


Incandescent 

Lighting 
Fixtures 
Factory  Sealed 


Class  1,  Groups  C,D^ 
Class  11,  Groups  E,F,G 

Photometric  Data 
Pg.  2L-6  to  8 


Application:  ^ 

EVA.  EVCX.  EVBX,  EVJ.  and  EVSJ 
incandescent  lighting  fixtures  are  used: 

.  in  locations  which  are  hazardous  due  to 
the  presence  of  flammable  vapors  or  gases 
or  where  dampness  or  corrosion  are  present 
•  in  petroleum  refineries,  chemical  and 
petrochemical  plants  and  other  process 
industry  facilities  where  similar  hazards  exist 
.  as  pendant,  ceiling,  wall  bracket  or 
bulkhead  fixtures  indoors  for  general  area  or 
room  lighting,  or  outdoors  for  “spot  lighting 

Features: 

.  Flametight  threaded  joints  -  no  external 
seal  required 

.  Easy  to  assemble  and  relamp 
.  Shock  absorbing  receptacle 
.  Gasket  seals  out  dirt  and  liquids 
.  Positive  locking  of  globe  holder 
.  Inner  reflector  eliminates  upward  spill  light 
.  Light  weight,  corrosion  resistant,  copper- 
free  aluminum 

standard  Materials: 

.  Body  and  guard  -  copper-free  aluminum 
.  Globe  -  glass,  heat  and  impact  resistant 

Standard  Finishes: 

.  Body  and  guard  -  epoxy  powder  coat 

Size  Ranges: 

•  72 "  through  177'  hubs 

Capacity  Ranges: 

•  100  watt.  A-19  to  500  watt.  PS-40  lamps 

Compliances: 

.  NEC:  Class  1.  Groups  C.  D 

Class  11,  Groups  E.  F,  G 
.  UL  Standard:  844 

Options: 

.  Reflectors  -  see  page  2L-5 


EVA  Pendant 


Dimensions 

Max. 

Lamp  Size 

100  watt.  A-19 
150  watt,  A-21 
200  watt.  A-23 
(medium  base) 


Type  a 

EVA 

EVCX 

EVBX  TU 

EVJ 

EVSJ 


200  watt.  A- 2  5 
and  PS-25 
300  watt,  PS-25 
(Medium  base) 


200/300  watt. 
PS-30 

(Medium  base) 


300  watt,  PS-35 
500  watt.  PS-40 
(Mogul  base) 


17  1572 

18  1672 

19%  18% 

1876  16% 


EVCX  Ceiling 


t  Ratings  are  lor  lamp  base  up  mounting.  p  ^  ,q  ^vBX 

;  When  angle  re.lec.cs  are  used,  d,n,ens,on  -n:  should  he  changed  as  iOiows,  Add  3-  max.  , 

and  EVCX;  41^'  max.  to  EVJ;  and  6'  max.  to  EVSJ. 

«  200  watt  only.  _ _ - - - - - - 


fi  \ 
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Crouse-Hinds 


I.  V  i-v  anc  -  K 

Incandescent 
Lighting 
Fixture 
Assembiies 
Factory  Seaied 


Class  I,  Groups  C,D^ 
Class  II,  Groups  E,F,G 

Photometric  Data 
Pg.  2L-6  to  8 


Pendant  Assembiy  With 
Globe  And  Dome 
Reflector 


Ceiling  Assembly  With 
Globe/Guard  And  Dome 
Reflector 


Assembly  With 


Pendant  Assembly  With 
Globe/Guard  And  30° 
Angle  Reflector 


Assembiy  With 

Reflector 


Ceiling  Assembly  With 
Globe/Guard  And  30“ 
Angle  Reflector 

Temperature  Performance  Data 


Class  I, 
Groups  C,D 

— \ - 

Class  II, 

Groups  E,F,G 

Hub 

Style  Size 

Pendant 
Cat.  # 

Ceiling 

Cat.  # 

Pendant 
Cat.  # 

Ceiling 

Cat.  # 

Class  1 

Class  II 

Supply  Wire  fC) 

100W, 

A-19 

With  Vi 

guard  % 

Without  Vi 

guard  % 

EVA1401 

EVA2401 

EVA1041 

EVA2041 

EVCX1401 

EVCX2401 

EVCX1041 

EVCX2041 

EVA1407 

EVA2407 

EVA 1047 
EVA2047 

EVCX1407 

EVCX2407 

EVCX1047 

EVCX2047 

T3C 

(100W) 

— 

110‘C 

150W, 

A-21  — 

200W. 

A-23 

With  3^^ 

guard  ^ 

Without 

guard 

EVA1101 

EVA2101 

EVA3101 

EVA1011 

EVA2011 

EVA3011 

EVCX1101 

EVCX2101 

EVCX1011 

EVCX2011 

EVA1107 
EVA2107 
EVAS 107 

EVA1017 

EVA2017 

EVA3017 

EVCX1107 

EVCX2107 

EVCX1017 

EVCX2017 

T3C 

(150W) 

(200W) 

— 

110”C 

PS-25— 

300W, 

ps-25t  ^/po 

Vi 

With,_  3/ 

i  “  la. 

guard  ^ 

Without 

-j  ¥ 

guard  .j 

EVA1151 

EVA2151 

EVA3151 

EVA1051 

EVA2051 

EVA3051 

EVCX1151 

EVCX2151 

EVCX1051 

EVCX2051 

EVA1157 
EVA2157 
EVAS 157 

EVA1057 

EVA2057 

EVA3057 

EVCX1157 

EVCX2157 

EVCX1057 

EVCX2057 

T3C 

(200W) 

T3A 

(300W) 

T3B 

(100W) 

110"C 

With  3/^ 

guard 

EVA 1201 

EVCX1201 

EVA 1207 

EVCX1207 

I 

'c 

ai 

u 

200/300W, 

150W, 

EVA2201 

EVA3201 

EVCX2201 

EVA2207 

EVA3207 

EVCX2207 

T3C 

(200W) 

T3B 

110°C 

Q}  M 

-a  ® 

“.25 

PS-30 

A-21 

Without  3^^ 
guard 

EVA1021 

EVA2021 

EVA3021 

EVCX1021 

EVCX2021 

EVA1027 

EVA2027 

EVA3027 

EVCX1027 

EVCX2027 

TRA 

{300W) 

(150W) 

CM 

o 

L 

300W, 

y 

witiv_*  \ 

guard  ^ 

Without  y 
guard 

EVA2301 

EVA4301 

EVA2031 

EVA4031 

EVCX1301 

EVCX2301 

EVA2307 

EVA4307 

EVCX1307 

EVCX2307 

T3A 

(300W) 

T3B 

150"C 

PS-35—  200W, 

500W,  PS-30 

PS-40 1 

-T'yno 

EVCX1031 

EVCX2031 

EVA2037 

EVA4037 

EVCX1037 

EVCX2037 

T3 

(500W) 

(200W) 

t  Ratings  are  tor  lamp  base  up  mounting, 
t  300  watt.  PS>25  and  500  watt.  PS-40  (with  or  without 
reflectors)  for  use  «n  Class  1,  Group  D  areas  only. 
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Incandescent 

Lighting 

Fixtures 

Replacement  Parts 
Reflectors 


Class  I,  Groups  C,D 
Class  11,  Groups  E,F,G 


Crouse-Hinds^^ 


Lamp  receptacles 


Globe  and  holder  assemblies  Dome 


30*  Angle 


Guards 


High  bay 


Replacement  Parts 


Fixture 

Size 

1 00  watt 

A-19 

through 

300  watt 

PS-25 

200/300 

watt 

PS-30 

300  watt 

PS-35 

500  watt 

PS-40 


Lamp 

Receptacle 
Cat.  # 


Guards 
Cat.  # 


Globe  and  Holder 
Assemblies 
Cat.  # 


EV7202 


Reflectors 

For  EVA,  EVCX,  EVBX  and  EVJ  on 
Pages  2L-3  and  2L-4 

Material: 

.  Dome  and  30“  angle  -  white  fiberlgass-reinforced  polyester 

{Krydon')  ,  ^ 

.  High  bay  -  etched  Alzak’  aluminum  with  natural  finish 

Max. 

Lamp  ^  .  j. 

Size  _  Style  Dia.  Cat.  # 

100  watt.  A- 19  j 

150  watt,  A-21  ^  ^ 

200  watt,  A-23  .Dome  12  HUbJ 

30*  Angie  12"  RA63 

200  watt,  A-25 
and  PS-25 
300  watt.  PS-25 

~i  Dome  1S"  RD72 

200/300  watt.  Uo»  Angle  16  '  RA72 

PS-30  J  High  Bay  1472"  EV2912' 

no  oc  n  Dome  16"  RD73* 

300  watt.  PS-35  U30”  Angle  16"  RA73 

500  watt,  PS-40  uinhRav  16%"  EV3912* 


Style 

Dia. 

Cat. 

_Dome 

12" 

RD63  - - 

30°  Angie 

_ 

12" 

RA63 

0 

10 

j  Dome 

16" 

RD72*  - 

n 

^30*  Angle 

16" 

RA72 

33* 

J  High  Bay 

1472" 

EV2912' 

X  n 
—  01 

5  3 

CD  O.  ' 

“1  Dome 

16" 

RD73*-.- - 

ut  to 

V* 

C7 

H30*  Angle 

16" 

RA73 

CD 

n 

'  J  High  Bay 

I6-/1" 

EV3912* 

*  These  relleciors  cannot  be  used  on  wall  bracket  or 
bulkhead  lixtures. 

Alzak  .s  a  registered  trademark  ot  ALCOA. 
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Incandescent 

Lighting  EV  Series 

Fixtures 

Class  I,  Groups  C,D 

Crouse-Hinds®  Photometric  Data  — ►  Class  II,  Groups  E,F,G 


Lamp  Data:  100W/A-19  through  300W/PS-30 
To  determine  number  and  placement  of  fixtures,  see  Lighting  Selector  Guide,  pages  L-7  to  L-12. 

NOTE;  All  data  provided  is  for  200W/A-25  incandescent  lamp.  Use  following  candeia/tumens  multipliers  for  other 
lamp  sizes:  100W/A-19  0.44;  150W/A-21  0.72:  200W/A-23  1.03;  200W/PS-25  0.84; 

200W/PS-30  0.96;  300W/PS>30  1.57 


Fixture  With  Globe  and 
With  or  Without  Guard 


Fixture  With  Globe,  Dome  Reflector  and 
With  or  Without  Guard 


Example:  Zonal  lumens  for 
200W/A-25  lamp  without 
guard  for  20*30“  is  218.  Zonal 
lumens  for  150W/A-21  lamp 
for  20-30“  IS  218  x  0.72  = 
157. 


Coefficient  of  Utilization 


Effective  Floor  Cavity  Reflectance  20% 


Effective  Floor  Cavity  Reflectance  20°q 


-n  ® 


CM 


o 


%  Reflectance 

Room  Cavity  Ratio 

%  Reflectance 

Room  Cavity  Ratio 

Eff.  Ceil. 

Wall 

1 

2 

3 

4 

5 

Eff.  Ceil. 

Wall 

1 

2 

3 

4 

5 

50 

.706 

.601 

.521 

.457 

.403 

50 

.700 

.618 

.547 

.485 

.432 

80 

30 

.659 

.537 

.451 

.382 

.330 

80 

30 

.672 

.576 

.497 

.428 

.373 

10 

.618 

.483 

.395 

.326 

.275 

10 

.648 

.540 

.457 

.385 

.330 

50 

.671 

.572 

.497 

.435 

.384 

50 

.685 

.606 

.538 

.476 

.423 

70 

30 

.629 

.513 

.432 

.367 

.316 

70 

30 

.659 

.566 

.490 

.424 

.369 

10 

.590 

465 

.380 

.314 

.265 

10 

.636 

.535 

.453 

.382 

.328 

50 

.605 

.515 

.449 

.393 

.349 

50 

.655 

.582 

.519 

.459 

.410 

50 

30 

.571 

.468 

.395 

.336 

.291 

50 

30 

.635 

.550 

.478 

.414 

.362 

10 

.541 

.426 

.351 

.292 

.247 

10 

.617 

.520 

.445 

.378 

.325 

50 

.545 

.464 

,404 

.355 

.316 

50 

.629 

.561 

.501 

.444 

.397 

30 

30 

.519 

.426 

.361 

.308 

.266 

30 

30 

.613 

.534 

.466 

.405 

.354 

10 

.494 

.392 

.324 

.269 

.229 

10 

.597 

.509 

.437 

.373 

.321 

50 

.491 

.416 

.363 

.319 

.284 

50 

.607 

.541 

.484 

.430 

.385 

10 

30 

.469 

.385 

.327 

.280 

.244  , 

10 

30 

.593 

.518 

.455 

.395 

.348 

10 

.449 

.358 

.296 

.247 

.210  ' 

10 

.580 

.498 

.430 

.367 

.317 

%  Reflectance 

Room  Cavity  Ratio 

%  Reflectance 

Room  Cavity  Ratio 

Eff.  Ceil. 

Wall 

6 

7 

8 

9 

10 

Eff.  Ceil. 

Wall 

6 

7 

8 

9 

10 

50 

.362 

.324 

.291 

.265 

.234 

50 

.389 

.350 

.316 

.289 

.252 

80 

30 

.290 

.254 

.224 

.200 

.170 

80 

30 

.331 

.294 

.261 

.234 

.197 

10 

.238 

.207 

.177 

.155 

.129  1 

10 

.290 

.255 

.221 

.196 

.162 

50 

.345 

.310 

.279 

.254 

.223 

50 

.383 

.345 

.312 

.285 

.248 

70 

30 

.278 

.244 

.216 

.192 

.165  1 

70 

30 

.328 

.290 

.259 

.232 

.197 

10 

.228 

.199 

.171 

.151 

.126  ! 

10 

.287 

.252 

.220 

.196 

.162 

50 

.313 

.282 

.254 

.232 

.205  f 

50 

.370 

.335 

.302 

.277 

.242 

50 

30 

.256 

.224 

.200 

.178 

.153  1 

50 

30 

.322 

.284 

.254 

.228 

.194 

10 

.214 

.185 

.160 

.141 

.117  I 

10 

.285 

.250 

.219 

.195 

.161 

50 

.284 

.255 

.232 

.212 

.187  i 

50 

.360 

.324 

.294 

.270 

.235 

30 

30 

.236 

.208 

.183 

.164 

.140 

30 

30 

.316 

.281 

.249 

.224 

.191 

10 

.198 

.171 

.149 

.131 

.107 

10 

.283 

.247 

.217 

.193 

.159 

50 

.257 

.233 

.210 

.192 

.170 

50 

.349 

.317 

.286 

.262 

.230 

10 

30 

.215 

.191 

.168 

.151 

.128 

10 

30 

.310 

.277 

.246 

.221 

.188 

10 

.183 

.158 

.138 

.121 

.099 

10 

.279 

.245 

.216 

.191 

.158 
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Crouse-Hinds® 


VMV  Series  — ' 
Champ®  H.l.D. 
Lighting  Fixtures 
Enclosed  & 
Gasketed 


Class  II,  Groups  E,F,G^* 
Class  lll^* 

Simultaneous  Presence^* 
Wet  Locations 
Marine  Locations 


Application: 

VMV  series  Champ  lighting  fixtures  are  used: 
.  in  manufacturing  plants,  refineries, 
chemical,  petrochemical,  and  other  industrial 
process  facilities,  waste  or  sewage  treatment 
facilities,  offshore,  dockside,  and  harbor 
installations,  and  other  heavy  industrial 
applications 

•  in  areas  in  which  ignitibie  concentrations  of 
flammable  gases  or  vapors  will  be  present 
only  due  to  abnormal,  unusual,  or  accidental 
conditions# 

.  where  combustible  dusts  are  present#* 

•  in  marine  applications  where  water  spray 
and  corrosive  atmospheres  are 
considerations 

•  in  elevated  ambient  temperatures  often 
found  in  industrial  applications 

.  in  installations  where  moisture,  dirt,  dust, 
vibration,  corrosion,  and  rough  usage  are 
problems 

.  wherever  the  damaging  effects  of  water, 
wind,  snow,  sleet,  hot  sun.  or  any 
combination  of  these  elements  are  found 


Features: 


.  Compact,  lightweight  design  is  ideal  for 
medium  and  low  mounting  heights 
•  Cast  copper-free  aluminum  construction 
(less  than  0.4  of  1%  copper)  and  epoxy 
powder  finish  provide  excellent  resistance  to 


corrosion 

•  Seven  mounting  arrangements  to  suit  any 
lighting  layout  -  pendant,  flexible  pendant, 
ceiling,  wall  bracket,  angle  stanchion, 
straight  stanchion,  and  quad-mount 

.  Wide  range  of  light  sources  and  wattages 
to  meet  specifiers’  needs:  50,  70,  100,  and 
150  watt  high  pressure  sodium  (HPS);  75, 
100,  and  175  watt  mercury  vapor  (MV);  70, 
100,  175  watt  metal  halide  (MH) 

•  Hinged  ballast  housing  for  ease  of 
installation  and  maintenance 

•  Wide  choice  of  photometric  distributions. 
Glass  globes,  refractors  and  compact 
refractors  available  for  all  wattage  fixtures; 
plastic  refractors  for  50-100  watt  fixtures 

•  All  fixtures  are  designed  to  perform  in  a 
40“C  ambient  temperature.  Selected  fixtures 
are  suitable  for  ambient  temperatures  up  to 
65*  C. 

•  Superior  gasketing  seals  between  the 
mounting  module,  housing,  and  optical 
assembly  for  optimum  performance  in  wet 
and  corrosive  environments 

•  Hubs  with  an  integral  conduit  stop  and 
bushing  to  help  prevent  damage  to  field 
wiring  during  installation 

•  Low  ambient  capability  to  (-40*C) 

•  Dome  and  30*  angle  reflectors  made  of 
bright  white  Krydon^  material  provide 
superior  reflectivity,  with  twist-on  feature 
requiring  no  tools  or  additional  hardware. 
Will  not  chip,  peel,  dent,  rust,  or  corrode 


•  Grounding  wire  for  increased  safety 

.  Ballasts  available  in  voltages  of  120,  208, 
240,  277,  480  and  multi-tap  (dual-tap  for 
50VV  HPS) 

•  Mogul  base  porcelain  lamp  socket 

standard  Materials; 

.  Ballast  housings  and  mountings  -  copper 
free  aluminum  (less  than  0.4  of  1%) 

.  Exterior  hardware  -  stainless  steel 

•  Reflectors  (dome  and  angle)  -  Krydon 
fiberglass-reinforced  polyester  material 

.  Globes  -  heat  and  impact  resistant 
Internally  fluted  glass 

•  Refractors  -  glass  (50-175  watts);  plastic 
(50-100  watts) 

.  Guards:  globe  -  copper-free  aluminum 
refractor  -  stainless  steel 

standard  Finishes: 

.  Copper-free  aluminum  -  epoxy  powder 
coat 

.  Krydon  material  -  high  reflectance  white 
.  Stainless  steel  -  natural 

Electrical  Ratings: 

.  120  to  480  volts  and  multi-tap 
.  50  to  150W  HPS;  75  to  175W  MV;  70  to 
175W  MH 

Compliances: 

.  NEC:  Class  I,  Division  2,  Groups  A,B,C,D 
-  All# 

Class  II,  Groups  E.F.G  -  50, 

70W  HPS 

Class  111  -  50,  70W  HPS 
Simultaneous  Presence  (Class  I, 
Div.  2/Class  II)  -  50,  70W  HPS 
•  UL  Standards:  595  Marine  Locations; 
844  Hazardous  (Classified) 
Locations:  1572  Ordinary  and  Wet 
Locations 


Options: 

The  following  special  options  are  available 
from  the  factory  by  adding  suffix  to  fixture 
Cat.  No.: 

Suffix  to  be 

Description  added  to  Cat.  No. 


.  Fused  -  to  protect  ballast  and  capacitors 
against  abnormal  line  conditions . S6! 


•  CorrO‘free'^**  epoxy  finish  -  for  use  in 
severely  corrosive  environments . 


S752 


•  Ballast-Gard'^^  starter  cut-out  switch  - 

prevents  starter  pulsing  when  lamp  is  cycling 
or  inoperative;  prolongs  ballast  and  ignitor 
life  Available  for  use  with  50-1  SOW  LX  HPS 
only  . 

•  Instant  restrike  ballast  -  enables  a  hot 

HPS  lamp  to  immediately  restrike  after  a 
momentary  loss  of  arc  due  to  voltage 
fluctuation  or  power  outage.  It  has  no  effect 
on  the  warm-up  period  of  cold  lamps. 
Available  for  use  with  50-1  SOW  LX  HPS 
only  . 

•  Quartz  auxiliary  lighting  -  comes  to  full 
brightness  immediately  and  remains  lit  until 
the  HID  lamp  attains  60-70%  of  full 
illumination.  For  non-hazardous  locations 

only  . . . QTZt 

(Fixtures  ordered  with  this  option  must  use 
glass  refractor  optics.) 

.  Globe  with  silicone  coating  -  for  increased 
shatter  protection . S713 


(Note:  BG  and  IR  options  cannot  be  used 
together,  IR  and  QTZ  options  cannot  be 
used  together.) 

Accessories: 

.  See  pages  3L-28  and  29  for  complete 
listing. 


#  Suitability  ol  specific  fixtures  for  use  in  hazardous 
locations  depends  upon  many  factors  including  the 
properties  of  the  hazardous  substance(s)  which  may  be 
present,  ambient  temperatures,  lamp  type  and  wattage,  etc 
Consult  Crouse-Hinds  field  representative  or  headquarters 
tor  further  information. 

*  Class  ll.  Class  111.  Simultaneous  Presence  -  50  and  70 
watt  HPS  only. 

t  Quartz  lamp  not  included  use  100W  single  ended  lamp  - 
Q100DC.  QlOOCL/DC  or  100Q/CL/DC. 
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Champ®  H.l.D. 
Lighting  Fixtures 

Integral  Ballast 
Enclosed  &  Gasketed 


Class  II,  Groups  E,F,G^* 
Class  111^* 

Simultaneous  Presence^ 
Wet  Locations 
Marine  Locations 


Crouse-Hinds® 


High  Pressure  Sodium  High  Power  Factor  Ballast  (Min.  P.F,  90 
^  With  G24  Globe 

Mounting  v  Hub  Lamp  and  P21  Guard 
Style  X^Size  Watts^  Cat.  No.t _ 


%)  -  See  Notes  1  (to 

With  G241  Type  I 
Compact  Refractor 
Cat.  No.** 


specify  voltage)  and  2 

With  G245  Type  V 
Compact  Refractor 
Cat.  No.** _ 


With  R5  Glass 
Refractor^ 
Cat.  No.*** 


Pendant  Mount 


% 

1 

.% 

1 

% 

1 

% 

1 


50 


70 


too 


150 


VMVS2A050GP 

VMVS3A050GP 

VMVS2A070GP 

VMVS3A070GP 

VMVS2A100GP 

VMVS3A100GP 

VMVS2A150GP 

VMVS3A150GP 


VMVS2A050G241 

VMVS3A050G241 

VMVS2A070G241 

VMVS3A070G241 

VMVS2A100G241 

VMVS3A100G241 

VMVS2A150G241 

VMVS3A150G241 


VMVS2A050G245 

VMVS3A050G245 

VMVS2A070G245 

VMVS3A070G245 

VMVS2A100G245 

VMVS3A100G245 

VMVS2A150G245 

VMVS3A150G245 


Flexible 
Pendant  Mount 


% 

% 

% 

% 


50 

70 

100 

150 


VMVS2HA050GP 

VMVS2HA070GP 

VMVS2HA100GP 

VMVS2HA150GP 


VMVS2HA050G241 

VMVS2HA070G241 

VMVS2HA100G241 

VMVS2HA150G241 


VMVS2HA050G245 

VMVS2HA070G245 

VMVS2HA100G245 

VMVS2HA150G245 


VMVS2A050R5 

VMVS3A050R5 

VMVS2A070R5 

VMVS3A070R5 

VMVS2A100R5 

VMVS3A100R5 

VMVS2A150R5 

VMVS3A150R5 

VMVS2HA050R5 

VMVS2HA070R5 

VMVS2HA100R5 

VMVS2HA150R5 


Ceiling  Mount 
Thru-Feed 


% 

1 

% 

1 

% 

1 

% 

1 


50 


70 


100 


150 


VMVS2C050GP 

VMVS3C050GP 

VMVS2C070GP 

VMVS3C070GP 

VMVS2C100GP 

VMVS3C100GP 

VMVS2C150GP 

VMVS3C150GP 


VMVS2C050G241 

VMVS3C050G241 

VMVS2C070G241 

VMVS3C070G241 

VMVS2C100G241 

VMVS3C100G241 

VMVS2C150G241 

VMVS3C150G241 


VMVS2C050G245 

VMVS3C050G245 

VMVS2C070G245 

VMVS3C070G245 

VMVS2C100G245 

VMVS3C100G245 

VMVS2C150G245 

VMVS3C150G245 


VMVS2C050R5 

VMVS3C050R5 

VMVS2C070R5 

VMVS3C070R5 

VMVS2C100R5 

VMVS3C100R5 

VMVS2C1S0R5 

VMVS3C150R5 


Wall  Mount 
Thru-Feed 


% 

1 

% 

1 

% 

1 

% 

1 


50 


70 


100 


150 


VMVS2TW050GP 

VMVS3TW050GP 

VMVS2TW070GP 

VMVS3TW070GP 

VMVS2TW100GP 

VMVS3TW100GP 

VMVS2TW150GP 

VMVS3TW150GP 


VMVS2TW050G241 

VMVS3TW050G241 

VMVS2TW070G241 

VMVS3TW070G241 

VMVS2TW100G241 

VMVS3TW100G241 

VMVS2TW150G241 

VMVS3TW150G241 


VMVS2TW050G245 

VMVS3TW050G245 

VMVS2TW070G245 

VMVS3TW070G245 

VMVS2TW100G245 

VMVS3TW100G245 

VMVS2TW150G245 

VMVS3TW150G245 


VMVS2TW050R5 

VMVS3TW050R5 

VMVS2TW070R5 

VMVS3TW070R5 

VMVS2TW100R5 

VMVS3TW100R5 

VMVS2TW150R5 

VMVS3TW150R5 


Quad-Mount 

Pendant, 
Adjustable 
Thru-Feed,  25' 
Angle,  12'/2" 
Angle 


%  50  VMVS250050GP 

%  70  VMVS25Q070GP 

%  100  VMVS25Q100GP 

%  150  VMVS25Q150GP 


VMVS25Q050G241 

VMVS25Q070G241 

VMVS250100G241 

VMVS25Q150G241 


VMVS25Q050G245 

VMVS25Q070G245 

VMVS25Q100G245 

VMVS25Q150G245 


Stanchion 

Mount 

25"  Angle 


1  Vj  50  VMVSJ050GP 

1 '/.  70  VMVSJ070GP 

I'/j  100  VMVSJ100GP 

I’/j  150  VMVSJ150GP 


VMVSJ050G241 

VMVSJ070G241 

VMVSJ100G241 

VMVSJ150G241 


VMVSJ050G245 

VMVSJ070G245 

VMVSJ100G245 

VMVSJ150G245 


VMVS25Q050R5 

VMVS25Q070R5 

VMVS25Q100R5 

VMVS25Q150R5 


VMVSJ050R5 

VMVSJ070R5 

VMVSJ100R5 

VMVSJ150R5 


Stanchion 

Mount 

Straight 


Vk  50 
1%  70 

172  100 

172  150 


VMVSP050GP 

VMVSP070GP 

VMVSP100GP 

VMVSP150GP 


VMVSP050G241 

VMVSP070G241 

VMVSP100G241 

VMVSP150G241 


VMVSP050G245 

VMVSP070G245 

VMVSP100G245 

VMVSP150G245 


VMVSP050R5 

VMVSP070R5 

VMVSP100R5 

VMVSP150R5 


NOTES:  ...  . 

1  Catalog  numbers  are  basic  numbers.  Voltage  must  be  specified. 

voltage  120  208  240  277  480  MuU.-Tap 

Suffix  /120  /208  /240  /277  /40O  /MT 

SOW  HPS  fixtures  are  only  available  with  a  120/277  volt  dual-tap  ballast.  To  specify  voltage. 

add  suffix  DT.  (Multi-lap  ballasts  are  pre-wired  (or  120V.) 

2.  For  150W  HPS  fixtures.  "LX”  or  "CE"  must  be  specified.  To  specify  o 
lamp,  add  suffix  "LX.”  To  specify  for  use  w*th  100V  lamp,  add  suffix  CE. 


t  To  obtain  fixture  without  guard,  omit  suffix  "P”  from  Cat.  No  _ 

^  *  Available  with  optional  wire  guard.  Order  "P241  wire  guard  separately. 

wirlguard.  Order  "P23”  wire  guard  separately. 

Accessories  -  see  pages  3L-28  and  29  for  complete  1^9- 

±  To  subsdlutelES  Type  II  refractor  in  placed  Type  V,  Change  RS  to  R2 

number.  Refractors  not  suitable  for  marine  applications. 


///-  ^ 
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o'o-  /  oi/K  V  w  oer  es 

Champ®  H.I.D.  _ _ 

Lighting  Fixtures 
Integral  Ballast 
Enclosed  &  Gasketed 
Photometric  Data 


u  ass  ,  jiv*S5on  2,  Groups  A,3,C,D^ 

Crass  II,  Groups  E,F,G^* 

C;ass  lll^* 

Simultaneous  Presence^* 

Wet  Locations 

Marine  Locations  Crouse-Hinds® 


Lamp:  100W/E-23y2  high  pressure  soditim  (HPS) 

Total  bare  (amp  lumens:  95:)0 

To  determine  number  and  plcicement  of  fixtures,  see  Lighting  Selector  Guide,  pages  L-7  to  L-12. 
NOTE;  All  data  provided  is  fcr  high  pressure  sodium  fixtures  with  100W/E-23y2  clear  lamps.  L'se 
conversion  factors  (multipliers)  shown  below  for  other  clear  lamp  types  and  wattaces.  Consult 
Crouse-Hinds  for  additional  photometric  data  on  any  Champ  Series  fixture. 


Fixture  with  Globe  and  Dome  Reflector 

I  "  :  Multipliers  (for  use  witn 


I  candela  curve  only). 


‘-H  25 

'“1  f, 

/\  35 


Fixture  Lamp 


Con¬ 

version 

Factor 

0.42 
O.bl 
1 ,68 


Luminaire  spacing  ratio;  1.85 


Coefficient  of  Utilization 

Effective  Fioor  Cavity  Reflectance  20°/o 


%  Reflectance 
Eff.  Ceil 


Room  Cavity  Ratio 


707 

.610 

646 

.538 

594 

.482 

690 

.597 

633 

.530 

587 

.477 

658 

.571 

61 1 

.513 

569 

.466 

629 

.546 

591 

.497 

555 

.456 

603 

.524 

569 

.482 

541 

.446 

521 

.427 

%  Reflectance 
EfL  Cell 


Room  Cavity  Ratio 


Isofootcandle  Chart:  Fixture  with  Globe  and  Dome 
Reflector 


RATIO  OF  DISTANCE 
TO  MOUNTING  HEIGHT 


UJ 

! 

5  ^  I  i 

1 

\  \\ 

V  5.0  y 

a. 

1/  1 

cn 

o  z  ? 

\j 

\i 

6/ 

1/ 

/ 

5 

.464 

u_  t— 

3 

i 

1 

i 

_ _  lo.^ 

l/j 

,384 

.324 

o  o 

5o  4 

1  t  , 

i  1 

r — ^ 

' 

.452 

)  i 

1  ! 

j  i 

Isofootcandle  Chart:  Fixture  with  Globe  and  30"* 
Angle  Reflector 


RATIO  OF  DISTANCE 
TO  MOUNTING  HEIGHT 
12  3^5 


1 

5,0  ^ 

/  ^ 

'l  l  j 

2  0. 

T 

i 

! — 

1 

_ i 

i 

i 

Isofootcandle  charts  show  illumination  in  footcandles  on  work  plane 
10  feet  below  light  center.  Multiply  by  factor  shown  to  convert  to 
other  mounting  heights. 

Height  (Ft.)  Factor  Height  (Ft.)  Factor 

6  2.78  14  0.51 

8  1.56  16  0.39 

12  0.70 


♦  See  page  3L*3. 
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Crouse-Hinds® 


o'j-  /  o  V  w  w  oer  Go 

Champ®  H.I.D.  - - 

Lighting  Fixtures 
Integral  Ballast 
Enclosed  &  Gasketed 
Photometric  Data 


Class  II,  Groups  E,F,G^* 
Class  lll^* 

Simultaneous  Presence^* 
Wet  Locations 
Marine  Locations 


Lamp:  100W/E-23y2  high  pressure  sodium  (HPS) 

To  determine  number  and  placement  of  fixtures,  see  Lighting 
Selector  Guide,  pages  L-7  to  L-12. 


Lamp:  tySW/E-aS  mercury  vapor  (MV) 

To  determine  number  and  placement  of  fixtures,  see  Lighting 
Selector  Guide,  pages  L-7  to  L-12. 


Fixture  with  LE.S.  Type  V  Glass  Refractor 


Coefficient  of  Utilization 


NOTE;  Photometric  data  was 
developed  using  a  100  watt  i 

Clear  high  pressure  sodium  j 

lamp  {9500  lumens).  For  other  | 
Clear  lamps,  use  the  following 
conversion  factors  (multipliers): 


Fixture  Lamp  Conversion 
Series  Watts  Factor 

VMVS  50  0.42 


Fixture  with  Globe  and  Dome  Reflector 

NOTE;  Photometric  data 
was  developed  using  a  175 
watt  diffuse  mercury  vapor 
lamo  (8600  lumens).  For 
other  diffuse  lamps,  use  the 
following  conversion  factors 
(multipliers): 

Con- 

Fixture  Lamp  version 
Series  Watts  Factor 

VMVC  100  0.49 

VMVM  70  0.65 

100  0.91 

175  1.63 

Luminaire  spacing  ratio:  1.60 

Coefficient  of  Utilization 


Effective  Floor  Cavity  Reflectance  20%  ■  Effective  Floor  Cavity  Reflectance  20% 


%  Reflectance 

Room  Cavity 

Ratio 

%  Reflectance 

Room  Cavity 

Ratio 

Eff.  Ceil. 

Wall 

1 

2 

3 

4 

5 

Eff.  Ceil. 

Wall 

1 

2 

3 

4 

5 

50 

.848 

.709 

.597 

.508 

.437  I 

50 

.793 

.682 

.591 

.515 

.453 

80 

30 

.796 

.631 

.509 

.414 

.343 

80 

30 

.753 

.623 

,522 

.440 

.376 

10 

.750 

.566 

.439 

.341 

.271 

10 

.718 

.572 

468 

.382 

.319 

50 

.318 

.682 

.576 

.489 

.419 

50 

.775 

.667 

580 

.505 

.442 

70 

30 

.770 

.611 

.493 

.402 

.331  ! 

70 

30 

.738 

.611 

.514 

.435 

.370 

10 

.726 

.552 

.428 

.334 

.264 

10 

.705 

.566 

463 

.379 

.316 

50 

.759 

.632 

.533 

.451 

,389 

50 

.739 

.637 

.555 

.483 

,426 

50 

30 

.720 

.574 

.464 

.377 

.212 

50 

30 

.709 

.591 

.498 

.422 

.362 

10 

.685 

.521 

.407 

,318 

.253 

10 

.682 

.550 

.454 

.374 

.313 

50 

.706 

.586 

.493 

.417 

.359  I 

50 

.707 

.611 

.d3^ 

.484 

,409 

30 

30 

.675 

.538 

.435 

.354 

.291  i 

30 

30 

.683 

.572 

.485 

.411 

.352 

10 

.645 

.495 

.386 

.302 

.240 

10 

.660 

.537 

.445 

.388 

.309 

50 

.658 

.544 

.457 

.385 

.331 

50 

.679 

.588 

.512 

.446 

.394 

10 

30 

.632 

.504 

.408 

.331 

.274 

10 

30 

.658 

.553 

.471 

.400 

.345 

10 

.608 

.469 

.366 

.286 

,227 

10 

.639 

.525 

.436 

.362 

.304 

0 

0 

.581 

.441 

.340 

.260 

.203  : 

0 

0 

.622 

.506 

.418 

.343 

.287 

%  Reflectance 

Room  Cavity  Ratio 

%  Reflectance 

Room  Cavity 

Ratio 

Eff.  Ceil. 

Wall 

6 

7 

8 

9 

10 

Eff.  Ceil. 

Wail 

6 

7 

8 

9 

10 

50 

.384 

.337 

.299 

.272 

.238 

50 

.403 

.359 

.320 

.291 

.253 

80 

30 

.292 

.249 

.214 

.189 

.159 

80 

30 

.328 

.285 

.250 

.221 

.185 

10 

.226 

.189 

.154 

.132 

.103  ! 

10 

.275 

.236 

.199 

.174 

.142 

50 

.369 

.325 

.288 

.262 

.229 

50 

.395 

.352 

.314 

.286 

.248 

70 

30 

.283 

.240 

.203 

.183 

.156 

70 

30 

.324 

.281 

.247 

.219 

.185 

10 

.218 

.182 

.150 

.130 

,105 

10 

.271 

.233 

.198 

.174 

.142 

50 

.341 

.301 

.266 

.243 

.214 

i 

50 

.379 

.339 

.303 

.276 

.241 

50 

30 

.266 

.225 

.195 

.173 

.146 

50 

30 

.316 

.274 

.241 

.215 

.181 

10 

.209 

.173 

.143 

.124 

.099 

10 

.298 

.230 

.196 

.172 

.140 

50 

.316 

.277 

.248 

.225 

.198 

50 

.366 

.325 

.293 

.266 

.233 

30 

30 

.249 

.213 

.182 

.161 

.136 

30 

30 

.309 

.268 

.235 

.209 

.177 

10 

.199 

.163 

.136 

.117 

,093 

10 

.265 

.226 

.195 

.170 

.138 

50 

.292 

.258 

.223 

.209 

.134 

50 

.353 

.318 

.282 

.257 

.225 

10 

30 

.233 

.200 

.171 

.151 

.127 

10 

30 

.301 

.264 

.231 

.208 

.179 

10 

.188 

.154 

.128 

.110 

.087 

10 

.282 

.224 

.193 

.168 

.136 

0 

0 

.165 

.133 

.108 

.091 

.070 

0 

0 

.245 

.208 

.177 

.153 

.122 

♦  ’  See  page  3l-3. 
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100-250W  DMV  Series  Class  I,  Div.  2,  Groups  A,B,C,D^ 
Champ®  H.l.D. 

Lighting  Fixtures 


Integral  Ballast 


Class  II,  Groups  E,F,G^^ 
Class  lll^* 

Simultaneous  Presence^* 
Wet  Locations 


Crouse-Hinds®  Enclosed  &  Gasketed  Marine  Locations 

Mercury  Vapor  High  Power  Factor  Ballast  (Min.  P  F.  90%)  -  See  Note  i  (to  specify  voltage) 


Mounting  Hub 

Style  Size 

Lamp 

Watts^ 

With  G303  Globe 
and  P33  Guard 

Cat.  No.t  / 

With  R54 

Glass  Refractor 

Cat.  No.tt 

Pendant  Mount 

100 

DMVC2A100GP# 

DMVC2A100R54 

— * 

DMVC3A100G? 

OMVC3A100R54 

175 

DMVC2A175GP 

DMVC2A175R54 

DMVC3A175GP 

DMVC3A175R54 

V. 

250^ 

DMVC2A250GP 

DMVC2A250R54 

DMVC3A250G? 

DMVC3A250R54 

Flexible  Pendant 

100 

DMVC2HA100GP 

OMVC2HA100R54 

Mount 

175 

DMVC2HA175GP 

DMVC2HA175R54 

250’ 

DMVC2HA250GP 

DMVC2HA250R54 

Ceiling  Mount  Thru-  T.; 

100 

DMVC2C100GP 

DMVC2C100R54 

Feed  T 

DMVC3C''.00GP 

DMVC3C100R54 

175 

DMVC2Cf75GP 

DMVC2Cf75R54 

1 

DMVC3C175GP 

DMVC3C175R54 

250* 

DMVC2C250GP 

DMVC2C250R54 

1 

DMVC3C250GP 

DMVC3C250R54 

Wall  Mount 

100 

DMVC2TW100GP 

DMVC2TW100R54 

Thru-Feed  1 

DMVC3TW100GP 

DMVC3TW100R54 

175 

DMVC2TW175GP 

0MVC2TW175R54 

i 

DMVC3TW175GP 

OMVC3TW175R54 

250’ 

0MVC2TW250GP 

DMVC2TW250R54 

1 

DMVC37W250GP 

DMVC3TW250R54 

Quad-Mount 

100 

DMVC25Q100GP 

OMVC25Q100R54 

Pendant,  Adjustable 

175 

DMVC250''i75GP 

DMVC250175R54 

Thru-Feed,  25‘  Angle, 

12y2"  Angle 

250* 

DMVC25Q250GP 

DMVC25O250R54 

1  Stanchion  Mount 

100 

DMVCJ100GP 

DMVCJ100R54 

1  25”  Angle  1  ’/s 

175 

DMVCJ175GP 

OMVCJ175R54 

1  1-4 

250* 

DMVCJ250GP 

DMVCJ250R54 

Stanchion  Mount 

Vk 

100 

OMVCP100GP 

DMVCP100R54 

Straight 

l’/2 

175 

0MVCP175GP 

DMVCP175R54 

1’/2 

250’ 

DMVCP250GP 

OMVCP250R54 

NOTHS; 

1.  Catalog  numoers  are  oasic  numoers.  Voltage  must  be  specified. 
Voltage  120  208  240  277  -iSO  Multi-Tap 

Suffix  /1 20  /208  /240  /277  /4e0  /MT 

(Muit»-tao  ballasts  are  pre-wKeo  for  120V). 


///'  // 


2.  250  watt  fixtures  not  suitable  lor  Class  il.  ni, 
or  Simultaneous  Presence  (Class  1,  Division 
2/Class  II.  Division  I). 

"t"  To  obtain  fixture  without  guard,  omit  suffix 
••p*’  Irom  Cat.  No. 

tt  Order  as  comotete  fixture  only  To 
suoslitute  lES  Type  H  refractor  m  place  of  Type 
V.  Change  ■■R54”  to  "824"  m  catalog  number. 
Accessories  -  see  pages  3L-28  and  29  for 
complete  listing. 

Ballast  Data  -  see  pages  31-30  for 
replacement  ballasts, 

♦  Suitaotiiiy  of  specific  fixtures  for  use  m 
hazardous  locations  depends  upon  many 
factors  including  the  properties  of  the 
hazardous  substanceis)  wmcn  may  be  present, 
amoient  temperatures,  lamp  type  and  wattage, 
etc.  Consult  Crouse-Htnds  field  representative 
or  heaOQuarters  for  further  information. 

*  250  watt  fixtures  for  use  tn  Class  I.  Division  2 
and  non-hazardous  applications  only. 
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70-250W  DMV  Series 
Champ®  H.I.D.  — - 

Lighting  Fixtures 

Integral  Ballast 
Enclosed  &  Gasketed 


Class  I,  Division  2,  Groups  A,BjC,D^  3L-17 
Class  II,  Groups  E,F,G^* 

Class  lll^* 

Simultaneous  Presence^* 

Wet  Locations 

Marine  Locations  Crouse-Hinds 


Metai  Halide  High  Power  Factor  Ballast  (Min.  P.F.  90%)  -  See  Note  1  {to  specify  voltage) 

With  G303  Globe  With  R54  Gl 

"■  ‘"'V.  Hub  Lamp  and  P33  Guard  Refractor 

Mounting  Style  Size  Watts^  Cat.  No.t _ Cat.  No.tt 

Pendant  Mount  70  DMVM2A^0GP  DMVM2A07C 


A/y/c? 


Flexible  Pendant 
Mount 


With  G303  Globe 

With  R54  Glass 

Hub 

Lamp 

and  P33  Guard 

Refractor 

Size 

Watts^ 

Cat.  No.t 

Cat.  No.tt 

1  Vj 

70 

DMVM2A070GP 

DMVM2A070R54 

1 

DMVM3A070GP 

DMVM3A070R54 

k  % 

100 

DMVM2A100GP 

DMVM2A100R54 

1 

DMVM3A100GP 

DMVM3A1C0R54 

175 

DMVM2A175GP 

OMVM2A175R54 

1 

DMVM3A175GP 

DMVM3A175R54 

% 

250* 

DMVM2A250GP 

DMVM2A250R54 

1 

OMVM3A250GP 

DMVM3A250R54 

Hi 

70 

DMVM2HA070GP 

DMVM2HA070R54 

H: 

100 

DMVM2HA100GP 

OMVM2HA100R54 

y. 

175 

DMVM2HA175GP 

DMVM2HA175R54 

1/ 

250* 

DMVM2HA250GP 

DMVM2HA250R54 

jt _  Ceiling  Mount 

Thru-Feed 


m 


Wall  Mount 
Thru-Feed 


Quad-Mount 

Pendant,  Adjustable 
IPH  Thru-Feed.  25"  Angle, 
■  12 A”  Angle 


Stanchion  Mount 

25’  Angle 


DMVM2C070GP  DMVM2C070R54 
DMVM3C070GP  DMVM3C070H54 
DMVM2C100GP  DMVM2C100R54 
DMVM3C100GP  DMVM3C100R54 
DMVM2C175GP  DMVM2C175R54 
DMVM3C175GP  DMVM3C1 75H54 
DMVM2C250GP  DMVM2C250R54 
0MVM3C250GP  DMVM3C250R54 
DMVM2TW070GP  DMVM2'P,V070R54 
DMVM3TW070GP  DMVM3TW070R54 
DMyM2TW100GP  DMVM2rvV100R54 
DMVM3TW100GP  DMVM3‘n/V100R54 
DMVM2TW175GP  DMVM2PA/1  75R54 
DMVM3TW175GP  DMVM3P/V1 75R54 
DMVM2TW250GP  DMVM2TvV250R54 
DMVM3TW250GP  DMVIvl3rvV250R54 
DMVM25Q070GP  DMVM250070R54 
DMVM25Q100GP  DMVM25G10CR54 
DMVM25Q175GP  DMVM25Q175R54 
0MVM25Q250GP  DMVM25Q250R54 


1'/2 

70 

DMVMJ070GP 

DMVMJ070R54 

Vf2 

100 

DMVMJ100GP 

DMVMJ100R54 

Vf2 

175 

DMVMJ175GP 

DMVMJ175R54 

Vh 

250* 

DMVMJ250GP 

DMVMJ250R54 

Stanchion  Mount 

l'/2 

70 

DMVMP070GP 

DMVMP070R54 

Straight 

172 

100 

OMVMP100GP 

OMVMP100R54 

17. 

175 

DMVMP175GP 

DMVMP175R54 

17? 

250* 

DMVMP250GP 

DMVMP250R54 

Copyrtgni  1992  Cooper  Industries.  !nc. 


MOTES. 

1 .  Catalog  numbers  are  basic  numbers. 
Voltage  must  be  specified. 

Voltage  t20  208  240  27  7  4  80  Multi-Tap 
S  JTlix  / 1 20  /208  /240 1211  /480  /  MT 
(Muiti-Tao  oailasts  are  prewired  tor  120V). 
70.100  watt  meiai  halide  available  with 
Multi-Tap  (MTl  ballast  only. 

2.  250  watt  fixtures  not  suitable  for  Class  11, 

III.  or  Simultaneous  Presence  (Class  i. 

Division  2/CIass  11.  Division  i). 

Accessories  -  see  pages  3L-28  and  29  for 
comoiete  listing. 

Ballast  Data  -  see  pages  3L-31  for 
replacement  ballasts. 

t  To  obtain  fixture  without  guard,  omit  suffix 
'P*'  from  Cat.  No. 

ft  Order  as  complete  fixture  only.  To 
substitute  lES  Type  ll  refractor  m  place  of 
Type  V.  change  '‘R54'’  to  '‘R24"  in  catalog 
number. 

♦  Suitability  of  specific  fixtures  for  use  m 
hazardous  locations  depends  upon  many 
factors  including  the  properties  of  the 
hazardous  suosiance(s)  which  may  be 
present,  ambient  temperatures,  lamo  type  and 
wattage,  etc.  Consult  Crouse-Hmds  field 
representative  or  headquarters  for  further 
information. 

*  250  watt  fixtures  for  use  in  Class  I.  Division 
2  ana  non-nazardous  applications  only. 
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Crouse-Hinds 


50-250 v'v  J^V  Series 
Champ®  H.I.D. 
Lighting  Fixtures 
Integral  Ballast 
Enclosed  S  Gacketed 
Photomelric  Data 


Class  1,  Div.  2,  Groups  A,B,C,D^ 
Class  11,  Groups  E,F,G^* 

Class  lll^* 

Simultaneous  Presence^* 

Wet  Locations 
Marine  Locations 


Lamp;  175W/E-28  coated  mercu  y  vapor  (MV) 

Total  bare  lamp  lumens:  8600 

To  determine  number  and  plccenent  of  fixtures,  see  Lighting  Selector  Guide,  pages  L-7  to  L-12. 
NOTE;  All  data  provided  is  to  mercury  vapor  fixtures  with  175W/E*28  diffuse  lamps.  Use 
conversion  factors  (multiplier:;)  shown  below  for  other  diffuse  lamp  types  and  wattages.  Consult 
Crouse-Hinds  for  additional  piotanetric  data  on  any  Champ  series  fixture. 


Fixture  with  Globe  and  Dome  Reflector 


Multipliers:  (  or  use  with  can¬ 
dela  curves  oniv. 


I  Fixture  Lamp 

I  Series  Watts 

I  DMVC  10} 

25} 


1  DMVM  173 
25} 


Luminaire  spacirg  'atio;  1.7 


Coefficient  of  Utilization 

Effective  Floor  Cavity  Reflectance  20% 


Isofootcandle  Chart:  Fixture  with  Globe  and  Dome 
Reflector 


RATIO  OF  DISTANCE 

TO  mounting  height 

10  12  3  4 


%  Reflectance 

Room  Cavity  Ratio 

Eff.  Ceil.  Wall 

1 

2 

3 

4 

5 

50 

.723 

.619 

.536 

.467 

.412 

80  30 

.684 

.561 

.470 

.396 

.340 

10 

.649 

.512 

.417 

.342 

.286 

50 

.705 

.604 

.524 

455 

.401 

70  30 

.668 

.549 

.461 

390 

.334 

10 

.635 

.505 

.412 

33B 

.283 

50 

.668 

.572 

.498 

434 

.384 

50  30 

.638 

.528 

.445 

.377 

.324 

10 

.611 

.488 

.401 

.33 1 

,279 

50 

.635 

.545 

.474 

.414 

.366 

30  30 

.611 

.508 

.429 

.365 

.314 

10 

.588 

.474 

.391 

.324 

.273 

50 

.606 

.519 

.453 

.395 

.350 

10  30 

.585 

.488 

.414 

.352 

.305 

10 

.566 

.460 

.381 

.317 

.268 

0  0 

.549 

.442 

.363 

.299 

.251 

%  Reflectance 

Room  Cavity  Ratio 

Eff.  Ceil.  Wall 

6 

7 

8 

9 

10 

50 

.368 

.329 

.294 

.269 

.234 

80  30 

.298 

.261 

.229 

.204 

.172 

10 

.248 

.215 

.182 

.160 

.131 

50 

.359 

.322 

.289 

.263 

.229 

70  30 

.293 

.256 

.226 

.201 

.171 

10 

.244 

.211 

.181 

.159 

.131 

50 

.343 

.308 

.276 

.252 

.221 

50  30 

.284 

.248 

.220 

.196 

.166 

10 

.240 

.207 

.178 

.157 

.128 

50 

.329 

.294 

.266 

.243 

.212 

30  30 

.276 

.243 

.213 

.190 

.162 

10 

.236 

.203 

.176 

.154 

.126 

50 

.315 

.284 

.255 

.233 

.205 

10  30 

.268 

.236 

.208 

.186 

.157 

10 

.231 

.200 

.173 

.151 

.123 

0  0 

.216 

.184 

.158 

.138 

.110 

January  1992 
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Isofootcandle  Chart:  Fixture  with  Globe  and  30°  Angle 
Reflector 


SIDE: 


RATIO  OF  DISTANCE 

TO  mounting  height 

12  3  4  5 


UJ  X 

O 


_  o 
O  2 

li. 

o  o 
< 

cr  p 


rj 

/ 

7 

1 

\ 

2 

- _ 1 

i _ 

Isofootcandle  charts  show  illumination  in  footcandles  on  work  plane  10 
feet  below  light  center.  Multiply  by  factor  shown  to  convert  to  other 
mounting  heights. 

Height  (Ft.)  Factor 

16  .391 

20  .250 


Height  (Ft.) 
8 
12 
14 


Factor 

1.56 

.694 

.510 


♦  *  See  page  3L-10. 
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FVN  Series 
Fluorescent  Industrial 
Lighting  Fixtures 
Enclosed  & 

Gasketed 


C  ass  ,  Oiv. 

Class  11,  Groups  E,F,G  - 

Class  III 

Wet  Locations 

Simultaneous  Presence 

Photometric  Data  Pg.  5L-8  Crouse-Hinds® 


Applications: 

FVN  fixtures  are  used: 

.  in  areas  made  hazardous  by 
abnormal  conditions  resulting  in 
the  presence  of  flammable 
vapors  or  gases  and 
combustible  dusts  as  defined  by 
the  National  Electrical  Code  "' 

•  where  broken  lamps  would 
damage  machinery  or 
processes,  or  harm  people 
working  in  the  area 

•  in  areas  where  stringent 
sanitation  requirements  exist 

Features: 

.  Energy  efficient  ballast  is 
standard. 

.  One-piece  seamless  sheet 
steel  housing  with  welded  end 
caps  keeps  dirt,  dust  and 
moisture  away  from  ballast  and 
lamps.  Easy  to  clean. 

.  A  silicone  rubber  gasket 
provides  a  dust-tight  seal 
between  the  lens/frame 
assembly  and  housing. 

•  Polyester  powder  coat  finish 
provides  high  reflectance  and 
corrosion  resistance  for  long  life 
and  dependable  service 

•  Lens  and  frame  assembly  is 
hinged  and  wireway  cover  is 
held  by  safety  chain,  for  ease  of 
lamp  replacement  and 
maintenance 

standard  Materials: 

•  Reflector  housing  -  20-gauge 
seamless  sheet  steel 

•  Lens  and  frame  assembly  - 
stainless  steel 

•  Glass  -  tempered 

•  Suspension  flanges  - 
seamless  sheet  steel 

•  Gaskets  -  silicone 

•  Lampholders  -  white 
thermoset  plastic 

•  Clamps  -  stainless  steel 

standard  Finishes: 

•  Reflector  housings  - 
corrosion-resistant  white 
polyester  powder  coat 

•  Lens  frame  -  natural 

Size  Ranges: 

•  All  fixtures  are  53"  L  x  14^4" 
W  X  7"  H 

•  End  connectors  and 
suspension  flanges  are  /s" 

•  Glass  is  tempered 

Electrical  Ratings: 

•  120  and  277V.  60  hertz 

•  40  and  60W 


Compliances: 

.  UL  and  C3M  (ETL)  ap:roved 
ballasts 

.  NEC:  Class  1  Division  2, 
Groups  A.B.C.D, 

Class  11,  Groups  E,.-.G 
Class  111 

Simultaneous  Presence 

•  UL  Standard  1570.  8^4 

Options: 

•  The  following  special  options 
are  available  f'om  the  factory  by 


Temperature  Performance  Data:  (Based  on  40°C  Ambient) 

Simultaneous  Presence 


Lamp  Class  I  Div.  2  Class  II 

Type  2-Lamp  3-Lamp  2-Lamp 

40W  T5  T4A  T6 

60W  T4  —  T6 

Lamps  and  Ballasts 


3-Lamp 

T6 


Wattage 

40 
60 

Dimensions 


Sulb 

T-12  (Med  8i-Pin) 

T-t2  (Recessed  Double  Contact) 


2-Lamp 

T5 

T4 


Lamp  & 
Ballast  Typet 
430ma 
800ma,  HO 


3-Lamp 

T4 


§  Lamos  are  not  furnisned  with  fixtures 
t  Saiiasts  iof  all  fixtures  are  raoid  start 
Class  P  rrpe. 

’  Can  be  used  ‘^ith  CE  and  TW 
QDtions. 

tt  When  croerinq  witri  OE  or  TW 
suffix,  add  mounting  method  desired 
sucn  as  aG.  KH.  or  CX. 
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Crouse-Hinds 


® 


FVN  Series 
Fluorescent 

industrial 

Lighting  Fixtures 


Photometric  Data 


Fixture:  FVN  with  2-40W  lamps  (tempered  lens) 

Lamp:  2-40/T-12 

Zonal  Degrees:  0-30  0-40  0-60  0-90 
Zonal  Lumens:  1182  1971  3555  4284 
Total  Bare  Lamp  Lumens:  6300 
To  determine  number  and  placement  of  fixtures, 
see  Lighting  Selector  Guide,  pages  L-7  to  L-12. 

NOTE;  All  data 


provided  is  for  2-lamp 
40W  RS  cool  white 
fixtures  with  tempered 
glass.  Use  1.37 
multiplier  for  2-lamp 
SOW  fixtures  with 
tempered  glass. 


Coefficient  of  Utilization 

Effective  Floor  Cavity  Reflectance  20% 


%  Reflectance 
cff.  Ceil.  Wall 

Room  Cavity  Ratio 

1  2  3 

4 

5 

80 

50 

.721 

.643 

.575 

.51 3 

.461 

30 

.695 

.603 

.527 

.459 

.404 

10 

.673 

.569 

.489 

.418 

.362 

70 

50 

.706 

.631 

.566 

.505 

.452 

30 

.683 

.594 

.520 

.455 

.399 

10 

.661 

.564 

.485 

.415 

.359 

50 

50 

.677 

.607 

.547 

.488 

.439 

30 

.657 

.577 

.508 

.392 

10 

.641 

,549 

.476 

.410 

.357 

30 

50 

.650 

.586 

.528 

.473 

.426 

30 

.636 

.561 

.496 

.435 

.384 

10 

.621 

.538 

.468 

.405 

.353 

10 


50 

30 

10 


%  Reflectance 
Eft.  Ceil.  Wall 

50 

80  30 

10 


.627 

.614 

.602 

.589 

Room 

6 

.416 

.359 

.319 


.568 
.544 
■  526 

.512 


.512 
.484 
.460 

.447 

Cavity  Ratio 
7  8 

.375  .338 

.319  .283 

.281  .244 


.459 

.426 

■399 

.385 


9 

.309 

.254 

.217 


.414 

.378 

.349 

.336 


10 

.269 

.215 

.180 


70 


50 

30 

10 


.409 

.356 

.316 


.370  .333 

.315  .281 

.278  .244 


.305 

.252 

.217 


50 


50 

30 

10 


.397 

.350 

,314 


.359 

.309 

.276 


.324 

.277 

.242 


.297 

.249 

.215 


.265 
.215 
■  180 

.259 

.211 

.179 


30 


50 

30 

10 


.386 

.344 

.311 


.348 

.306 

.273 


.316 

.272 

.240 


.289 

.244 

.214 


.253 

.208 

.177 


10 

50 

30 

10 

.376 

.338 

.308 

.341 

.301 

.271 

.308 

.268 

.239 

.282 

.242 

.212 

.247 

.205 

.175 

0 

0 

.295 

.258 

.226 

.200 

.164 

Fixture:  FVN  with  3-40W  lamps  (tempered  lens) 

Lamp:  3-40/T-12 

Zonal  Degrees:  0-30  0-40  0-60  0-90 
Zonal  Lumens:  1695  2834  5099  6079 
Total  Bare  Lamp  Lumens:  9450 
To  determine  number  and  placement  of  fixtures, 
see  Lighting  Selector  Guide,  pages  L-7  to  L-12 


NOTE:  All  data 
provided  is  for  3-lamp 
40W  RS  cool  white 
fixtures  with  tempered 
glass.  Use  1.37 
multiplier  tor  3-lamp 
60W  fixtures  with 
tempered  glass. 


Coefficient  of  Utilization 

Effective  Floor  Cavity  Reflectance  20% 

%  Reflectance  Room  Cavity  Ratio 
Eff.  Ceil.  Wall  12  3 


50 

.682 

.610 

-546 

.488 

.439 

80 

30 

.658 

.572 

.501 

.438 

.385 

10 

.637 

.540 

.466 

.399 

.346 

50 

.668 

.599 

.538 

.480 

.430 

70 

30 

.646 

.563 

.495 

.433 

.381 

10 

.625 

.535 

.462 

.395 

.343 

50 

.640 

.576 

.520 

.464 

.418 

50 

30 

.622 

.547 

.454 

.423 

.374 

10 

.606 

.521 

.433 

.391 

.341 

30 

50 

.615 

.556 

.502 

.450 

.406 

30 

.601 

.532 

.472 

.415 

-367 

10 

.587 

.511 

.446 

.386 

-337 

10 

50 

.594 

.537 

.487 

.437 

.394 

30 

.581 

.517 

.461 

.406 

.361 

10 

.570 

.499 

.439 

.381 

.333 

0 

0 

.557 

.487 

.426 

.368 

.321 

%  Reflectance 

Room  Cavity  Ratio 

Eff.  Ceil. 

Wall 

6 

7 

8 

9 

10 

50 

.396 

.357 

.322 

.294 

.256 

80 

30 

.343 

.304 

.270 

.242 

.205 

10 

.305 

.268 

.234 

.207 

.172 

50 

.390 

.352 

.317 

.290 

.252 

70 

30 

.340 

.301 

.268 

.240 

.205 

10 

.302 

.266 

.233 

.207 

.172 

50 

.378 

.342 

.309 

.282 

.247 

50 

30 

.334 

.295 

.264 

.237 

.201 

10 

.300 

.264 

.231 

.206 

.171 

50 

.368 

.332 

.301 

.276 

.241 

30 

30 

.328 

.292 

.259 

.233 

.199 

10 

.298 

.261 

.230 

.204 

.169 

50 

.358 

.325 

.294 

.269 

.235 

10 

30 

.322 

.288 

.256 

.231 

.196 

10 

.294 

.259 

.228 

.202 

.168 

0 

0 

.283 

.247 

.217 

.192 

.157 
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FVN  Series 
Fluorescent  Industrial 
Lighting  Fixtures 
Enclosed  & 

Gasketed 


Class  1,  Div.  2,  Groups  A,B,C,D 
Class  II,  Groups  E,F,G  — — 
Class  III 
Wet  Locations 
Simultaneous  Presence 
Photometric  Data  Pg.  5L-8 


Crouse-Hinds^ 


Applications: 

FVN  fixtures  are  used: 

.  in  areas  made  hazardous  by 
abnormal  conditions  resulting  in 
the  presence  of  flammable 
vapors  or  gases  and 
combustible  dusts  as  defined  by 
the  National  Electrical  Code  ’ 

.  where  broken  lamps  would 
damage  machinery  or 
processes,  or  harm  people 
working  in  the  area 
•  in  areas  where  stringent 
sanitation  requirements  exist 


Compliances:  ^ 

.  UL  and  C3M  (ETL)  approved 
ballasts 

•  NEC;  Class  1,  Division  2, 

Groups  A,B,C,D, 

Class  II,  Groups  E,F,G 
Class  111 

Simultaneous  Presence 

•  UL  Standard:  1570,  844 

Options: 

•  The  following  special  options 
are  available  from  the  factory  by 
adding  suffix  to  fixture  Cat.  No. 


Features:  d 

.  Energy  efficient  ballast  is  j-' 

Standard. 

•  One-piece  seamless  sheet 
steel  housing  with  welded  end 

caps  keeps  dirt,  dust  and  ^ 

moisture  away  from  ballast  and  p 

lamps.  Easy  to  clean.  ^ 

.  A  silicone  rubber  gasket  ^ 

provides  a  dust-tight  seal  ^ 

between  the  lens/frame 
assembly  and  housing. 

*  Polyester  powder  coat  finish 
provides  high  reflectance  and 
corrosion  resistance  for  long  life 
and  dependable  service 

.  Lens  and  frame  assembly  is 
hinged  and  wireway  cover  is 
held  by  safety  chain,  for  ease  of 
lamp  replacement  and 
maintenance  ! 

standard  Materials: 

•  Reflector  housing  -  20-gauge  ^ 

seamless  sheet  steel  y/ 

.  Lens  and  frame  assembly  - 
stainless  steel 

•  Glass  -  tempered 

.  Suspension  flanges  - 
seamless  sheet  steel 
.  Gaskets  -  silicone 

•  Lampholders  -  white 
thermoset  plastic 

•  Clamps  -  stainless  steel 

standard  Finishes: 

•  Reflector  housings  - 
corrosion-resistant  white 
polyester  powder  coat 

•  Lens  frame  -  natural 

Size  Ranges: 

•  All  fixtures  are  53"  L  x  14%" 

W  X  7"  H 

•  End  connectors  and 
suspension  flanges  are  \'z 
.  Glass  is  tempered 

Electrical  Ratings: 

.  120  and  277V,  60  hertz 

•  40  and  SOW 


Description  ^ 

Low  temperature  ballast,  40W  rated  OT.  60W  rated  -20  F . nc++ 

One  end  connector  installed  for  single  end  wiring  . Dhtt 

Two  end  connectors  installed  for  through  feed  wiring  . Twtt 

45^  angle  brackets  (field  installed) . AG 

Adjustable  angle  brackets  (field  installed)  . 

Angle  bars  for  chain  suspension  (field  installed) . ux 

Individually  fused  ballast  (internal) . _ . ; ; 

220  voit/50  hertz  ballast . Consult  Crouse-Hinds 

Emergency  lighting  battery  unit  . 


Suffix  to  be  Added  to 
Fixture  Cat.  # 


Suffix  TW 


Suffix  KH* 


Suffix  AG" 


Line  Voltage 
(60  Hertz) 

r120  - - 


Type  of 
Glass 

Tempered 

Tempered 

Tempered 

Tempered 


FZoS> 

2-Lamp  / 

Cat.  #§  / 

FVN4240TG  ” 
FVN4260TG 
FVN4240TG/277 
FVN4260TG/277 


CX* 

f 

3-Lamp  - - ^ ^ 

Cat.  #§  X 

FVN4340TG  A 

FVN4340TG/277 


Temperature  Performance  Data:  (Based  on  40°C  Ambient) 

Simultaneous  Presence 


Class  1  Div.  2 
2-Lamp  3-Lamp 
T5  T4A 

T4  — 


Class  II 
2-Lamp 

T6 

T6 


3-Lamp 

T6 


Lamps  and  Ballasts 


Wattage 

40 

60 

Dimensions 


Bulb 

T-12  (Med  Bi-Pin) 

T-12  (Recessed  Double  Contact) 


2-Lamp 


Lamp  & 
Ballast  Typet 

430ma 
800ma.  HO 


3-Lamp 

T4 


§  Lamps  are  noi  furnished  with  fixtures 
t  Ballasts  for  all  fixtures  are  rapid  start 
Class  P  type. 

*  Can  be  used  with  OE  and  TW 
options. 

tt  When  ordering  with  DE  or  TW 
sutfix.  add  mounting  method  desired 
such  as  AG,  KH,  or  CX. 
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A2l  A23  Bulb  Shapes 

Wattage  Range:  50-250  (Includes  S-Way  Lamps) 


Fk}.  I 


Watts 

Order  Code 

Description 

Yofts 

Case 

OuantitY 

Filament  MOi 

Design  in.  (nw  r 

A21  3-Way  Diameter  2  ^/s  "  (67  mm)  - 

3-Contact  Medium  (E26d  Lw 

50/35  IS5 

13432 

50/185  12PK 

120 

50 

CCS  i  - 

CCS 

S02002BQ 

W'^45 

50W50  I  I2PK 

120 

60 

CCS  :  - 

CC25 

A23 

Diameter  2  %  "  (73  mm) 

-  Medium  (E26/24)  Base  Fig. 

^  WO 

(3454 

W0A23  VS  24PK  ^ 

120 

WO 

^  ^  ■■ 

WO 

33456 

W0A23  VS  24PK 

WO 

120 

C  9  5  '  ^ 

WO 

!S48/~~ 

WQAW 

WO 

120 

CCS  3  ■ 

wo 

13502 

WOA/SBIF 

WO 

120 

CCS  i 

'^'Ino 

1 

i 

1 

WOAW 

'20 

120 

CCS  :  ^ 

wo 

wsw 

WQAW 

WO 

'WO 

CCS  5 

wo 

IS632 

'WOAW 

wo 

WO 

CCS  :  ■ 

wo 

13449 

W0A23 

120 

120 

CCS  5  '  : 

wo 

18542 

O]QA23,20 

120 

120 

CCS  c 

wo 

185 1 2 

W0A23 

>2 

120 

C5  i  ■  •  -v  : 

'~wo 

I/9G4 

1 

34 

120 

C3  3  '  '3 

wo 

1/905 

WGA8B 

34 

120 

CO  3  -  ■ 

ISO 

W080 

I50A23 

120 

50 

CCS  5 

W082 

I50A23 

'30 

50 

CCS  6  ‘W- 

. 160 

’9204 

15QA23/99 

WO 

50 

CCS  0  •  ; 

150 

19206 

I50A23/99 

130 

60 

CCS  5-  -WcW 

I/O 

15842 

l/OA/RLS'zV  BPS 

WO 

30 

CCS  3' 

200 

20049 

2Q0A/CL 

120 

50 

CCS  6  -''r." 

200 

20051 

200A/Ci 

WO 

50 

CCS  5  -w:: 

~  200 

20028 

200A 

60 

CCS  5 

200 

20019 

2Q0A  WPS 

120 

SO 

CCS  b  '  ■  '  v  •  ..  • 

200 

20030 

200A 

WO 

SO 

7c  8  6-  ■l‘WF: 

200 

200/6 

200A/99 

120 

SO 

CCS  5  ■■■■W32: 

■Je'f  rxuil  .  : 

./«  Additiotiaf  Information 


.(or:  iVbue.  3  V/sv  t  i.35  W) 


i  f  ~  'vib{3;!Qn  Sdfvics '  -31 
IF.  - ^brenon  Serz/CB  >  12} 
!.^  -CaYngm 
i.F.-Fshered  8owt  (28) 
Sloe  i48) 

{■(esn  (AS) 

Rea  !^6j 


C.'s3f--C6mrre(ci3f  Over^  fBBF'  (3) 
.nsiOB  froB!  (53} 

■:F.-Cf3if}  (B3) 

'r-Crdm  iBB.r'-f53l 


Rsice  r'os: 


(r.  -FjieoGed  Bernes  i'BBR' 
it.  -cnenaed  Serztes  (3BF' 


Son  Whne-Bsaaer  Ugnr  * 


200 


200/8 


200A/99 


ISO 


60 


Clear 


,'nsnie  Frost 


-Lxtennec  Service  '882  - 


^■tJO  i.f.  -Fnendeo Serjtce  :BBF- 


200  20081  2QUA/99CL 

WO 

60  CCS  b  ■  •  -  -  rj 

.  j::u 

250  15843  250A/8bSW  5PK 

WG 

30  CCS  :  ■ 

F3 

■WOO  Soil  'Mte-Beader  Lgnr  (1) 

A23  3-Way  Diameter  2  Fa  " 

(73  mm) 

-  3-Contact  Medium  (E26d)  Base  Fig.  / 

301/0250  15846  S0/250A/RL/SW  5PK 

wo 

20  C2R  ■■(Wild) 

CCS 

000 

2800 

ISuO 

WOO  Soft  WNie-Reader  Ligf!!'^ 

3  way  (1)  (25)  (46) 

///-  /<;? 


PS30  Bulb  Shape 
Wattages:  150,  200,  300 


JZ  2-00 


-  v;.  .  V  :■ .  '  '  -  .  .  -  | 

:  IniUPi  -y-  ^  i 

'  Lumens.  i.  Addit'onai  Information  . 


PS30 

Diameter  3  "  (95  mm)  - 

-  Medium  (E26/24)  Base  Fig. 

150 

19/56 

150PS30 

230-250 

60 

C-9 

8C-: 

Cleaf-Senecior.  Silvered 

^8CKi43.53'<-8BF" 

200 

201/0 

200 

120 

so 

C9 

31  ■ 

Clesi 

200 

201/1 

200 

125 

60 

C-9 

81- 

Clear 

200 

201/2 

200 

130 

so 

C-9 

3'/^. 

Clear 

200 

14636 

200PS30/C7G 

120 

50 

C9 

3F-: 

Insm  Frcsr-CGV-RmRD-^fil 5;  8BF'^  \ 
Teflon''^'  Soared  \ 

200 

20250 

200//F 

120 

60 

C3 

Q  /. 

insice  frosr 

~2Vq 

20252 

200/IF 

130 

60 

C9 

3 

mice  frosi 

200 

20341 

200/99 

120 

SO 

C3 

3'^’- 

Clear-S.eenoed  Service  ;B8F^ 

200 

20343 

200/99 

130 

60 

C9 

Clear-Sirenoea  Service  ;88F  ’  ; 

200 

20352 

200/39IF 

120 

60 

C9 

3^ 

/  F  -ouenoed  Service  { 88 . 

200 

20354 

200/93IF 

130 

SO 

C-9 

S'l 

if.-cjcrendeo  Service  iBB^  '< 

_ ^  200 

33466 

2D0PS30/23  24PK 

120 

24 

C-9 

3‘ 

i.  F.  -Rougn  Service  195) 

200 

33468 

200PS30/23  24PK 

130 

24 

C3 

3  V 

1 F.  -Rougn  Service  195>  \ 

200 

14637 

200PS30/BSiV/C 

120 

60 

C-9 

8- 

Inside  FrosHSQV-R-G(JARD‘^^  Rou  ih  ! 

Service  i83. 95)  (88F'  Teim'*'  Sooiea 

200 

20401 

20QPS30/24 

120 

SO 

C-3 

3' 

'■90 

Clsar-Rougn  Service  195} 

200 

20403 

200PS30/24 

130 

60 

C-9 

8 '  '' 

'■  '-I'j 

Slear-Rougn  Service  (95) 

200 

20316 

200/SBIF 

120 

60 

C-9 

3' 

w 

;■  - 

IF -Silvered  Bowl  (28)  i 

200 

20318 

200/SBIf 

130 

60 

C-9 

3- 

■■ 

If.  -S/ivereo  Sow!  (28)  ' 

200 

20192 

200 

250 

SO 

C-9 

31 

- 

22^3 

C-ear 

200 

20283 

200//F 

250 

60 

C-3 

-JT: 

<‘234  Si 

CIO  20F1J 

Inside  Ffos! 

200 

20201 

200 

300 

60 

C-3 

81 

‘1^04  8) 

^ 

2/0 

Clear  1 

200 

20348 

200/99 

230 

SO 

C-9 

8' 

!2C4  3^ 

”  /52A>_ _ 

'p 

Clear- trended  Sen,<ice  (43)  iBB/^ 

200 

20349 

200/99/fF 

230 

60 

C9 

31 

. 

IF  -E/re.noed  Service  f43)  iSB/- 

200 

20468 

200PS30/HS 

250 

SO 

C3 

8’ 

:  A24} 

Clear-^cugn  Service  <43.95)/ 

300 

20885 

300M/99 

120 

SO 

C-9 

3 

-  uCFS: 

:■  <152  4} 

Llear-inenGed  Service  iBBF  ^ 

300 

2088/ 

3QQM/99 

130 

SO 

C9 

8 

<204  3: 

""'"^"■'^52-11 

_ ■yO__ 

Clear -cjuendeo  Service  I'BBF^  ' 

JoT~ 

20892 

300M/99//F 

120 

50 

C-9 

5' 

■■■■  104  r.- 

5  .  :  52  -1} 

2210  930 

If -tue.nced  Service  iBBy 

300 

20894 

300M/99/IF 

130 

SO 

C-9 

^<204  Si 

6  , 1 52  -11 

,5/0  5190 

1 F  -Fxrenaeo  Service  iBBF^ 

300 

20942 

300M/PS30/IF 

120 

80 

C9 

3' 

:^u04  8} 

6  ■:  1524} 

<^u  sro 

inside  Frost  i 

300 

20944 

3Q0M/PS30/IF 

130 

SO 

C9 

3^ 

■>:  >2C4  81 

6  ■  152.4; 

50  5113 

inside  Frost 

PS30 

Diameter  3  ^4  "  (95  mm) 

-  Mogul  (E39)  Base  Fig 

200 

20424 

200PS30/I2 

120 

50 

C-9 

3- 

6  '/A’  ( IS  1 9) 

.50 

Clear 

200 

20426 

200PS30/12 

130 

60 

C9 

3‘ 

>  ■'^*4 

S'  1(16191 

50 

Oear  ' 

///- 


PS35,  PS40  Bulb  Shapes 
Wattages:  300,  500 


jzz  3  0  c? 


.  ^.7’* 

,F  Rated  6. 

Average 

'O','  '": 

•  .  -  . .. 

:  Casa 

Ffiamaat  / 

irtUOLy., 

yyiCL 

;  Average  ' 

k^butia/ 

;  iVatis  . 

.J:dnfar  Code 

Vohs 

Quantity 

Dasiga 

-  ML  {mm}  " 

iiL  (mm) 

7  Ufa  Hours 

/  Uanens 

i/AddHm^laformatmaX 

PS35 

Diameter 4^/8  " (111  mm)  ~  Mogul (E29)  Base  Fig. 

/ 

300 

2W23 

300 

120 

?3 

-i  236  It 

/il//Si 

woo 

5820 

Clear 

300 

21025 

300 

;?'/ 

?3 

9  ■^2331, 

/{i//di 

woo 

5820 

Clear 

300 

2W7? 

300/15 

120 

23 

9-  :,23S  1) 

/  {17/31 

woo 

5820 

Insiae  fros: 

300 

210/9 

30015 

130 

73 

9-  •  233  ii 

/11//81 

woo 

5820 

msice  frc:: 

300 

2116: 

300  99  ^1^ 

7  ?:■ 

23 

r/- 

li-  ■  ■233  0 

/ 11/731 

2505 

5190 

Oee'-tJienesJ  Ser/tce 

300 

2116' 

30099 

'3/ 

r;- 

9  ■  233  11 

/l!//8i 

250i. 

5190 

Oear-tnertcec  Servtce 

300 

211/5 

300/9915 

23 

.3  ■::33'- 

/(l//8t 

2506 

5190 

If  -txier.pe:: Ser/tce  (886- 

300 

2117/ 

300  9915 

•J. 

/  •  1  //  8) 

2506 

5190 

1  f  -tuertaeO  Ser/tce  (BBH 

300 

21115 

300  RS 

24 

-  -  -  /. 

/il//£: 

1066 

5330 

Oeet-Rougr  Service  (95}  (BBr- 

300 

21117 

30G-RS 

132 

23 

=  ■  ■■2331: 

/il/J.B^ 

1006 

5340 

CiB3'~Rou;r<  Service  (95/  (BBr 

300 

2113/ 

OOO'OBIF 

120 

23 

69 

9  ■  236  •  7 

/lUJSt 

1000 

5310 

If  -Silver  Burn  oase  ud  (461 

300 

21139 

300  S9!5 

130 

:■ 

•  ■'  236  ■ ' 

/  y//  3‘ 

WOO 

5310 

If  -  Silver  Sov>:  Sum  oase  up  (461 

300 

21059 

300 

2" 

:  - 

/•!.'/  3  ■■ 

WOO 

CteriBB/'- 

500 

2153C 

500 

122 

23 

::r 

^-233  h 

/ilJ/B> 

WOO 

10850 

Clear  (33  W 

500 

21532 

500 

130 

23 

~  ■  235  1- 

.  ll/iB: 

WOO 

W855J 

Oea'  iBB'"'- 

500 

215/9 

500.15 

'2b 

73 

:  •  233  '• 

f  '1/7 S' 

WuO 

10850 

Inzrue  rrcy  i£Br  ~ 

500 

2hS- 

500 15 

:  -  .  - 

f:/'8- 

100/ 

10356 

rc'cc/rer/^  ’ 

PS40 

Diameter  5  "  ( 127  mm) 

“  Mogul  (E39)  Brass^'^  Base  Fig.  1 

500 

2168/ 

500FS30 

1-3 

/il/JS: 

WOo 

9900 

Ciea- 

500 

2163' 

500-99 

* 

’  /■ 

!  •  1  /  7  St 

2500 

90/0 

Ctear-ftmoES  Service 

500 

21632 

500  99 

iji 

: 

/tl/JS- 

2506 

90/0 

Ciea'-tiienoec  Service 

500 

2 1/3- 

500  991' 

?3 

:  , 

/lI/iSl 

25, 05- 

SO.'O 

!  ^  -ftiercES  Ser/tce 

500  * 

?165  ■ 

500:99  11 

13i 

23 

/tlJ/St 

2500 

90/0 

if  tacnsec  Ser.xe 

500 

21659 

500, RS 

120 

23 

->23/ /! 

JUJ/Bi 

WOO 

- 

Cieai-Rougr  Service 

~500 

2160- 

500.  RS 

• 

23 

r.- 

/n//8i 

WOi 

Clea'-Boug."  Service 

500 

21622 

boo/son 

12i 

23 

.7.7/ i'- 

hWO 

3530 

1.6  ~Sii/st  Boiv:  30  (46} 

500 

21623 

500  SBl' 

130 

23 

-  7:7//. 

/tl//3; 

Wik: 

9530 

(f  -Sever  SqW  30(46/ 

500 

215:7 

500 

210 

23 

C/A 

/fJ//8i 

WOO 

92/0 

Clear 

500 

21550 

500 

2/-' 

6  /A 

/<://3. 

woo 

- 

C/ear 

:  500 

2163:' 

500.99 

230250 

?3 

OJA 

9-  :  (23/ 7t 

/il//8) 

*  '  2500 

- 

Clear  ~6jtier,gpd  Service  (43) 

t). 


///-  2 


I 


Mercury  Lamps 

Mercury  lamps  combine  good  efficiency  and  long 
life  for  use  in  many  general  lighting  applications. 
The  clear  mercury  lamps  offer  good  optical  con¬ 
trol  while  the  phosphor-coated  lamps  proxide 
good  color  characteristics.  Phosphor-coated  lamps 
are  available  in  deluxe  white  (3900K)  and  warm 
deluxe  white  (3300K). 

Description 

Mercury  lamps  consist  of  a  high  pressure  mer¬ 
cury  discharge  operating  within  a  quartz  arc 
tube.  The  arc  tube  is  mounted  in  a  glass  outer 
bulb  which  may  be  clear  or  phosphor-coated. 

Applications 

Mercury  lamps  may  be  used  in  a  variep’  of  appli¬ 
cations,’ including  roadway  lighdng,  parking,  and 
storage  areas.  Indoor  applications  are  usually 
restricted  to  industrial  facilities  where  no  special 
consideration  is  paid  to  color  rendition. 

CE  Lighting  makes  E-Z  Luyfi  Lucalox^  high  pressure 
sodium  and  1  Line  Multi-Vapof-  metal  halide  lamps 
that  are  reduced  wattage  retrofit  replacements  for 
mercury  lamps.  See  pages  3.6,  3.13,  and  3.14  for  more 
information. 

Operating  Position 
Universal. 

Wattage  Range:  40/50  - 100 


A23  ’h  Diameter  2  'Vis "  ( 75  mm)  Medium  (£26/24)  Base  Fig.  1 


wc 

i  ■  V  (:38: 

3 '.'7  (89} 

I24SJ 

.49 1000/38 ■473 

H38MP 100  0/ 

5 

18000 

4000 

3050 

3800 

50 

OetUis  While 

wo 

i  -r38. 

3  '  i  (89! 

HP  103438  A23 

H38U  100 

5 

18000 

3700 

3000 

5700 

15 

uesr 

B17 

Diameter  2 Vs"  (54  mm)  Medium  (E26/24)  Base  Fig.  2 

mo 

5  L-iii30i 

3  '/8  (79) 

12480 

HR4Q  500X4546 

H45AY4050.0X 

5 

16000 

1140 

910 

3900 

50 

Deluxe  White 

4QV7  on  H45  Baliast 

1575 

1250 

5DW  on  H46  Ballast 

:■  .  Si  ;38i 

3'::  (89) 

1248'. 

98750/43 

H43AV75.0X 

5 

WOOD 

2800 

2250 

3900 

50 

Deluxe  While 

wo 

5’  n'!3St 

3'.>?(B9i 

1/113 

HRW0DX38/M8D 

H38AV- 10070/ 

18000 

4000 

3300 

3900 

50 

Deluxe  Whne  fS) 

E23’/2 

Diameter  2^ Vie"  (75  mm)  Mogul  (E39)  Base  Fig.  3  While.  Fig.  4  Clear 

WO 

8(1271 

15617 

HR  1000X38  5PK 

H38JAW0/DX 

5 

24000* 

4200 

3200 

3900 

50 

Deluxe  Whne  (S') 

wo 

VpiWV, 

8(127} 

22575 

HR  1000X38  I2PX 

H38JA  WO/OX 

12 

24000* 

4200 

3200 

3900 

50 

Deluxe  Whne  (6) 

\  wo 

/'/?(]  91) 

5(127) 

12474 

HRI00WDX38 

H38JAW0/WDX 

5 

24000- 

3400 

2800 

3300 

50 

Warm  Deluxe  Whne  (6) 

i  wo 

/fpfWJi 

5(1271 

12471 

HRW0A38 

H38HIW0 

5 

24000* 

3850 

2800 

2800 

15 

Clear  (6) 

///'  ^  / 


Meta!  Halide  Halarc  Lamps  -  MXR 

Halarc  low  wattage  metal  halide  lamps  provide 
sparkling  white  light  and  excellent  color  rendi¬ 
tion  (3200K  with  a  CRI  of  65)  for  perfectly 
lighted  environmencs  for  customers  and  employ¬ 
ees  alike.  The  compact  elliptical  bulbs  offer 
superioi  control  and  are  ideal  sources  for  general 
display  and  downlighting.  Halarc  lamps  provide 
excellent  operating  efficiency,  which  makes  both 
visual  and  economic  sense. 

Description 

Halarc  lamps  consist  of  a  specially  shaped  arc 
tube  which  optimizes  the  thermal  properties  of 
the  lamp  foi-  inaximtim  peribrmance.  The  32- 
watt  Halarc  lamp  has  a  coated  bulb  and  a  quartz 
shield  around  the  arc  tube,  enabling  the  lamps  to 
be  operated  in  open  luminaires.  The  50-  through 
17.5-watt  products  come  in  both  clear  and  coate'cl 
elliptical  bulbs  with  medium  or  mogul  bases. 

Operating  Notes 

The  .)J-\\<ut  Halarc  lamps  must  be  operated  on 
special  GE  lighting-approved  ballasts.  .A  suitable 
high  power  factor  electronic  ballast  is  listed. 

Applications 

Hai.uc  lam]5s  ;ue  ideal  for  retail  and  commercial 
a|)plications  retjuiring  efficient  white  light. 

Wattage  Range:  32  -  175 


/  /vf  \ 
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fig.  2 

(nmj .  a.  Vottag,  .  .  ^ /.  e 


MXR  32  Ballasts 

J  -:(23bl  3  ■’.■91 


HAL32.  i:q 
HA132.230 


Bjiias!  -  Use  ONL  /  win  32  mn  Halarc  L  arros 
3attac:  -  Use  ONL 1' 32 wan  Haiarc  Lamps 


(mm! IU^Coa,MD,swptm%^:m  Ontr) 

^t3/ngtef  2'/>  (54  mm)  Medium  (E26/24)  Base  -  Open  and  Enclosed  Fixtures  -  Vertical  Base  Up  Only  Fig,  5 

— - — ; — — - ;^iumr:2  vay  ■,  .won  j.Qg  ::m  «  omsesastuom 

^  Medium  (E2S/24)  Base  -  Enclosed  Fixtures  Only  -  Universal  Burn  Fig.  I  Clear.  Fig.  2  Diffuse 

'OSS!  •miowMfo  .V/W/.UM  i  lisn  liio  ~o  i  - 

— - — i—llb _ _ •mmwMiD  wwii::0  -aao  :::iin  Fc„„  r,  - - 


j  iH/i 
.1  ■  id/, 

3  •  i8/f 
3  -’8/1 

J  -  :^l86l 

J  •  '  --tidd) 
?■■■  -itHHI 


'dXR/Q  U.’MEO  ^ 

^miQ.LVMQ 

KmWQ/WMLQ 

wBmOitum 

MXHlbO/UMD 

M.XRIbOCUMfD 


■‘dJJUiMbO 
xfimn  DU 

\msj/o  u 

.msimu 

,mnvwo 

Muorxioo 

M(02nvf5au 

MW2fX  j to  u 


dOOO  3500 

dOOO  3300 

/son  ^500 

3500  5300 

15000  mo 

15000  9SG0 

15000  13000 

15000  IP500 


1200  35  OearfO) 

3200  65  Diffusi  (3) 

3200  55  Qeaf(3) 

3200  55  Coated  (3) 

32011  _  65  QeatlO} 

3200  85  OrffusajOj 

3200  65  asaf(3j 

3200  65  Qjffuse  (3} 


^3  V2  Diameter  2l'a "  (75  mm)  Mogul  (E39)  Base  -  Enclosed  Fixtures  Only  -  Vertical  Base  Up  or  Base  Down  Fig.  3  Clear.  Fig  4  Diffuse 


MXRW5.3U 

M5/P5 1/5  XBU 

6 

moo 

'6800 

13300 

3200  65 

deaf  Base  Up  (4.  13} 

1/5.000 

:M5/Pf  1/5X80 

6 

10000 

15/50 

'2150 

3200  65~ 

Odhtstt-Basa  Up  (4.  13} 

MXR  1/5. 80 

■M5/P5 1/5.XBD 

3  ^ 

10000 

16600 

moo 

'3200  65 

Oear-Base  Oom  (4.  13} 

MXR  1/5.  COO 

M5/Pf  1/5,  XHD 

6 

10000 

'5/50 

'2150 

] 

Oidtae-Base  Oom  (4  13} 

MXR  1/5  30.5 

6 

15000 

'7100 

13/00 

3200  65 

Dear-Base  Up  (13} 

//7 ' 2-2. 


Trimline  T8™  Lamps 


^ - — - - 

Norn.  i£nqm 

-►1 

- -7/  — 

^ - - - 7  r 

Fig.  1 

_ /  L _ _ _ _ _ _ _ 

m 

- 

Cin  7 

[> 

T8  Diameter  1  "  (26  mm)  —  Medium  Bipin  (G13)  Base  Fig.  / 


25 


25 


25 


25 


25 


24(610} 


24(6101 


24(6101 


24(610} 


24(610} 


24(810} 


36(915} 


38(915) 


36(915} 


36(915} 


36(915} 


36(915} 


22642 


fin8/SPX30 


24 


20000 


1375 


1230 


3000 


22648 


F17T8/SPX35 


24 


20000 


1375 


1230 


3500 


22647 


F17T8/SPX41 


24 


20000 


1375 


1230 


17033 


F17T8/SP30 


24 


20000 


1325 


1190 


4100 

3000~ 


17035 


F17T8/SP35 


17036 


F17T8/SP41 


24 

~~2r 


20000 


1325 


1190 


3500 


20000 


1325 


1130 


4100 


22648 


F25r8/SPX30 


24 


20000 


2200 


1980 


3000 


22650 


F25rd/5PX35 


24 


20000 


2200 


1980 


3500 


22651 


F25T8/SPX41 


24 


20000 


2200 


1330 


4100 


15943 


F25r8/SP30 


15944 


F25T8/SP35 


24 

24 


20000 


2125 


1910 


3000 


20000 


2125 


1910 


3500 


15945 


F25T8/SP41 


24 


20000 


2125 


1910 


4100 


RE  830  Phosphor 


84 


RE835Phosphof 


80  RE  841  Phosphor 

75  RE  730  Phosphor 


RE  735 Phosphor 


RE  741  Phosphor 


RE830Phosphor 


RE  835 Phosphor 


80 


RE  841  Phosphor 


RE  730 Phosphor 


RE  735 Phosphor 


75 


RE  741  f^josphor 
RE 830 Phosphor 


32 


32 


32 


32 


48(1220} 


48(1220} 


32  48(1220} 


32  48  (1220} 


48(1220} 


48(1220} 


22655 


F32T8/SPX30 


24 


20000 


22656 


F32r8/SPX35 


24 


20000 


2950 

29^ 


2650 


3000 


2650 


3500 


22657 


F32r8/SPX4! 


24 


20000 


2950 


2650 


4100 


23460 


F32JB/SPX5Q 


24 


15946 


F32r8/SP30 


24 


20000 

20000 


2800 


2520 


5000 


2850 


15947 


F32T8/SP35 


24 


20000 


2850 


15949 


F32T8/SP41 


24 


20000 


2850 


2570 

2570 

2570~ 


3000 


3500 


4100 

3000 


RE835Phosphor 


RE  841  Phosphor 


RE  850  Phosphor 


RE  730  Phosphor 


RE  735 Phosphor 


75 

84 


RE  741  Phosphor 
RE  830  Phosphor 


40 


40 


60(1524} 


50(1524} 


60(1524} 


40 


80(1524) 


40 


60(1524} 


40 


80(15241 


22660 


F40T8/SPX30 


20000 


3725 


3350 


22661 


F40T8/SPX35 


24 


22662 


F40T8/SPX41 


24 


15950 


F40r8/SP30 


24 


20000 

20000 

20000 


3725 


3350 


3500 


3725 


3350 


4100 


15951 


F40T8/SP35 


24 


20000 


3600 

3600 


3240 


3000 


3240 


3500 


15952 


F40T8/SP41 


24 


3600 


3240 


4100 


RE835Phosphor 


RE  841  Phosphor 


RE  730  Phosphor 


RE  735 Phosphor 


RE  741  Phosphor 


T8  Diameter  1  "  (26  mm)  —  Single  Pin  (FaB)  Base  Fig.  2 


lO 

59 

uiamewr  / 

96  {2440} 

1^0  mm/ 

23414 

—  oniytc  riti 

F36r8/SPX30 

24 

15000 

5950 

5410 

3000 

84 

RE  830  Phosphor 

59 

96  (24401 

23415 

F96T8/SPX35 

24 

15000 

5950 

5410 

3500 

84 

RE835Phosphor 

59 

59 

53 

59 

96(2440} 

96  (2440} 

36  (2440} 

96  (2440} 

23416 

23407 

23411 

23412 

F98T8/SPX41 

F96T8/5P30 

F96T8/SP35 

F96T8/SP41 

24 

24 

24 

24 

15000 

15000 

15000 

15000 

5950 

5800 

5800 

5800 

5410 

5280 

5280 

5280 

4100 

3000 

3500 

4  WO 

30 

75 

75 

75 

RE  841  Phosphor 

RE  730 Phosphor 

RE  735 Phosphor 

RE  741  Phosphor 

1  32 

48(1220) 

14226 

F4QSP30/RS/WMP  30PK 

30 

!500(h 

2650 

2410 

3000 

70 

1 

f 

\  32 

48(1220} 

14225 

F40SP35/RS/WMP  30PK 

30 

1500(h 

2650 

2410 

3500 

73 

RE 735 Phosphor.  Watt-Miser*  Phts(l) 

32 

48(1220) 

14224 

F40SP417RS/WMP  30PK 

30 

15000- 

2650 

2410 

4100 

70 

RE  741  Phosphor.  Watt-Miser*  Plus  (1) 

32 

48(1220) 

14221 

F40CW/RS/WMP  30PK 

30 

1500(h 

2525 

2220 

4150 

62 

Coo!  White.  Watt-Miser*  Plus  (1) 

32 

48(1220) 

14223 

F40WW/RS/WMP  30PK 

30 

15000- 

2625 

2310 

3000 

52 

Warm  Wmts  Wan-Miset*  Plus  (1) 

32 

48(1220) 

14222 

F401W/RSAVMP  30PK 

30 

1500(h 

2700 

2380 

4200 

49 

Lite  Whits.  Watt-Miser*  Plus  (1) 

34 

48(1220) 

14627 

F40SPX3Q/RS/WM  30PK 

)k  30 

20000 

2850 

2570 

3000 

82 

RE 830 Phosphor.  Wan-Mtsei* 

34 

48(1220) 

14628 

F4QSPX35/RS/WM  30PK 

30 

20000 

2850 

2570 

3500 

82 

REB35PhQspha.  WanWHser* 

\  ^ 

48(1220) 

14811 

F4QSPX41/R5m  30PK 

30 

20000 

2850 

2570 

4100 

82 

RE  841  Phosphor.  Wan-Miser* 

I  34 

48(1220) 

23459 

F40SPX50/R6/WM  30PK 

30 

20000 

2700 

2430 

5000 

82 

RE  SSOHnsph^.  WatfMiser* 

34 

48(1220/ 

14200 

F40SP30/RS/WM  30PK 

30 

20000 

2800 

2520 

3000 

70 

RE 730 Phosphor.  Wan-Mis&* 

\  34 

48(1220) 

13807 

F40SP35/RS/WM  30PX 

30 

20000 

2800 

2520 

3500 

73 

RE 735 Phastdior.  Wan-Miser* 

1  " 

48(1220) 

23486 

F40SP35/WM/C  WPK 

10 

20000 

2800 

2520 

3500 

73 

RE  735 Phosphor.  WattMisar*.  j 

34 


34 


34 


34 


34 


34 

34 


48(1220) 


48(1220) 


34  48(1220) 


48(1220) 


48(1220) 


34  48(1220) 


48(1220) 


48(1220) 


48(1220) 


19989 


F40SP35/8S/WM  6PK 


24 


20000 


2800 


2520 


3500 


21984 


F40SP35/WM/C  5PK 


20000 


2800 


2520 


3500 


13809 


F40SP41/RS/WM  30PK 


30 


20000 


2800 


13803 


2520 


4100 


F40CW/PSAVM  OOPF 


30 


20000 


2850 


2280 


4150 


23485 


F40CW/RS/WM/C  WPK 


20000 


2650 


2280 


4150 


40987 


F40CW/RSAVM  6PK 


24 


20000 


2650 


2280 


4150 


22020 


F40CW/RS/WM/C  6PK 


20000 


2650 


2280 


4150 


13821 


F40m/RS/WM  30PK 


30 


20000 


2750 


2370 


3000 


12702 


F40M/RS  6PK 


(TommeraalPad 


73 


RE  735 Phosphor.  Watt-Miser^ 


73 


RE  735  Phosphor  Watt-Miser*. 
Commeraai  Pack 


70 


RE  741  f^wsohor.  Watt-Miser* 


62 


CaolWhns  Watt-Miser* 


62 


Coo!  White  Watt-Miser* 
Commercial  Pack 


62 


Cod  White  Watr-Miser* 


62 


Coo!  White.  Wan  Miser*. 
Commeraa!  Pack 


52 


Warm  Whits.  Wan-Miscr*' 


Lji_ 

1  34 
\  34 

48(1220) 

48(1220) 

48(1220) 

15982 

13822 

44307 

F40M/CONS30/SLV 

F40LW/RS/WM  30PK 

F40LW/RS/WM  6PK 

30 

30 

7A 

20000 

20000 

2750 

2825 

ej/u 

2370 

2430 

JUUU 

3000 

4200 

52 

52 

49 

Miser* 

Miser* 

Lne  White.  Watr-Miser* 

r  34 

\  34 

48(1220) 

48(12201 

13820 

17/)  to 

F40W/RS/WM  3QPK 

CAnn  /DC At /tt  tnoif 

Ay 

30 

20000 

20000 

2825 

2650 

2430 

2280 

4200 

3450 

49 

60 

Lite  White.  Watt-Miser* 

White.  Wan-Miser*  \ 

34 

48(1220) 

13804 

F40CWX/RS/WM  30PK 

30 

20000 

1950 

imu 

1580 

Q/DU 

4175 

/5 

89 

DayiighL  Wart-Miser* 

Deluxe  Coot  White.  Wan-Miser* 

34 

1  ^  g 

48(1220) 

13808 

F40WWX/RS/WM  30PK 

30 

20000 

1925 

1560 

3025 

77 

Dduxe  Warm  White  Wan-Miser*  \ 

1  34 

48(1220) 

19217 

F40/C50/RS/WM 

30 

20000 

2000 

1720 

5000 

90 

Chroma  50.  Wan-Miser*  i 

# 


/// 


GE  Lighting  Systems 


GENERAL  ELECTRIC  HPS  BALLAST  ELECTRICAL  DATA  - 
SINGLE  VOLTAGE,  60Hz 


ANSI 

Lamp 

Type  Watts 


iLine- 

Operating  Line 


Power 

Line- 

Factor 

Starting 

% 

Amperes 

%  Allowable 
Line  Voltage 


ANSI  1  Line- 

Lamp  Line  Operating 

Tvoe  Watts  Volts  |  Amperes 

iLine 

1  Watts 

Power 

Factor 

% 

Line- 

Starting 

Amperes 

%  Allowable 
Line  Voltage 
lOio 

1  nFrvill  HTnir  fl  Clin  TVDCt 

ruuA 

GE  Lighting  Systems 


GENERAL  ELECTRIC  HPS  BALLAST  ELECTRICAL  DATA  - 
SINGLE  VOLTAGE,  60Hz 


Line- 

Power 

Line- 

Line 

Operating 

Line 

Factor 

Starting 

Watts  Volts 

Amperes 

Watts 

% 

Amperes 

%  Allowable 


Line- 

Power 

Line- 

Line 

Operating 

Line 

Factor 

Starting 

Watts  Volts 

Amperes 

Watts 

% 

Amperes 

%  Allowable 


HPS  BALLST-REACTOR  TYPE  (HIGH  POWER  FACTOR 
REACTOR  OR  REACTOR  AUTO-TRANSFORMER) 
AUOWABLE  LINE  VOLTAGE  VARIATION:  ±5% 


HPS  BAUST-REACTORTVPE  (NORMAL  POWER  FACTOR  LAG) 
ALLOWABLE  LINE  VOLTAGE  VARIATION:  ±5% 


luuu  1 480  [2.3 

loo  [2O8  \1Z~ 

_ 240  1.9 

310  208  1.8 

_  240  1.5 

150  Ss  rrr 

_  240  1.4 

200  208  1.2 

_  240  1.1 

150  120  1.6 

Too"  R20  1.1 

70  il20  iO.8 


1062 
440 
438 
335 
339 

276  90+ 

284  TO 
225  80 

230 
171 
117 
83 


HPS  BALLST-REACTOR  TYPE  (NORMAL  POWER  FACTOR 
REACTOR  AUTO-TRANSFORMER) 

AaOWABLE  LINE  VOLTAGE  VARIATION: 


120 

9.4 

454 

40 

13.3 

120 

5.7 

288 

42 

8.0 

120 

4.8 

231 

41 

6.5 

240 

1.9 

187 

41 

2.4 

277 

1.6 

187 

42 

2.1 

347 

1.3 

186 

41 

1.6 

240 

1.4 

122 

36 

1.7 

277 

1.2 

1  121 

36 

1.5 

347 

1.0 

!  120 

35 

1.2 

240 

1.1 

86  ' 

34 

1.4 

277 

1.0 

86 

34 

1.2 

347 

0.8 

85 

33 

1.1 

480 

0.6 

91 

32 

0.9 

240 

0.9 

62 

30 

1.0 

277 

0.7 

62 

31 

0.9 

347 

0.6 

62 

31 

0.7 

480 

0.5 

67 

29 

0.6 

M w""  "lAST-  HEACTOH  TYPE  tWOBMAjjOWEHfAC^ 


400  120 

208 


400  240 

250  240 


240  ±10 

277  I 
1347  i 


175  240 

100  240 


430  54 

275  54 

193  55 

115  53 


M'90  100  120 

208 


400  120 

250  120  ±5 

175  120 

100  120 


454  54 

286  51 


205  51 

117  48 


240  I 
277  ; 

480  !±10 


MERCURY  BAUAST-SERIESTVPE 


M-9a  70  120 

208 


,  240 

277 


I  SUPER  LOW  LOSS  BALLAST 


M'59 

400 

120 

208 

240 

277 

480 

±10 

3.00  ' 

2.20 

1.90 

1.79 

0.97 

437 

438 

439 
438 
444 

90+ 

3.00 

1.65 

1.43 

1.34 

0.73 

50 

M-5^ 

250~^ 

120 

208 

240 

277 

480 

2.48 

1.43  ' 

1.25 

1.00 

0.63 

272~^ 

278 

278 

274 

281 

2.20 

1.28 

1.10 

0.92 

0.48 

1 

Watts  I  Hz 
1000 
400 

250  Iso 
175 
100 


Line 

Watts 

1  mn 

Power 

Factor 

% 

Loading 

Factor 

1.55 

10/U 

445 

Ou 

86 

0.65 

285 

84 

0.47 

207 

84 

0.40 

125 

84 

0.30 

il  i iJih'  amperes  or  line  starting  ampergs^w^^^^ 


dala  listed  is  typ.cal  at  obtamea  when  » 
seoarau  compownt.  Whan  mesa  ®  Imn  used’  lamp  position  and  lamp  variations.  The 

rporrvatrh^C^rt^^^^^^^^^^  Snr^ocaduras  .av  da  .i.o.ed  on 

all  ballasts. 


1.  Input  voltage  variations  over  ma  *»  MH  auto-ragulator  ICWAI  = 

:r^  reg“ll.r;  S.y  3e.=-5Ul..or  (CWA,  =  10%:  .ercuty 

2.  rvi:^.11^7’nf,jJ?sse,.  soo..  l^ 

lamp  watts,  so  that  '^i*  ..  -,||,waWo  line  voltage  variation."  control  lamo  watts  witliin 

rh;^S.r^i^o^  :pVar  f  u1horZ“  0- 1.-0.  »•  .r.p.to,0ai 

li„„s  in  *NS'  S',"0a'to  (or  Hi,h  „„o  „  SOH.  as  (oilows:  2M  volts  ISOHzl 

..  "m*''* Vni?l!!l'’'sw"n1l’tuir.nts  are  powor  factor  capacitor  currants  wnich  How  if  the  lamp  draws 

1. -■■■■ 


///- 


Oara  subfect  to  change  without  notice 
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GE  Lighting  Systems 


GENERAL  ELECTRIC  BALLAST  ELECTRICAL  DATA  -  MULTIVOLT,  60Hz 
HPS,  METAL  HALIDE  AND  MERCURY 


Line-  | 
Operating  I  Line 
Amoeres  I  Watts 


Line- 
I  Starting 
Amperes 


UPC  RAI I  CT^DCRIII  ATHB  it  hb  TVtwl 


I  %  Allowable 
I  Line  Voltagp 
Dip 


ANSI 
Lamp  I 
Type  IWatts 


Line- 

Operating  iLine 
Amperes  IWatts 


Line- 

Staning 

Amperes 


!  %  Allowable 
j  Line  Voltage 
Dip 


AD\4CVNCE'  Electronic  T8  Instant  Start 


16504/ADV 
Buy  Line  7741 


Rapid  Start 


Lamp  Data 

1  1 

Input 

Line 

Ballast 

1 

V 

1 

( 

/eight  1 
Each  1 
Lbs.)  1 

No. 

Type 

Watts 

Min.  Start 
Imp.  (°F) 

Circuit 

(Volts) 

Catalog 

Number 

Watts 

(ANSOt 

Current 

(AMPS) 

Factor 

(BF) 

%  THD 
(ANSI) 

Notes 

1 

F17T8 

17 

120 

REL-2P32-RH-TP 

22 

.19 

1.000 

<20 

1,2 

2.5 

ou 

277 

VEL-2P32-RH-TP 

22 

.08 

1.000 

2 

F17T8 

17 

50 

120 

REL-2P32-RH.TP 

34 

.30 

.850~.925 

<20 

1,2 

2.5 

277 

VEL-2P32-RH-TP 

34 

.13 

.850-.925 

3 

F17T8 

17 

50 

120 

REL-3P32-RH-TP 

51 

.44 

.850-.925 

<20 

1 ,2,11 

2.5 

277 

VEL-3P32-RH-TP 

46 

.17 

.850-.925 

4 

F17T8 

17 

50 

120 

REL-4P32-RH-TP 

64 

.55 

.850-.925 

<20 

1,2,10 

2.5 

277 

VEL^P32-RH-TP 

62 

.23 

.850-.925 

1 

F25T8 

25 

50 

120 

REL-2P32-RH-TP 

28 

.25 

1.000 

<20 

1,2 

2.5 

277 

VEL-2P32-RH-TP 

28 

.11 

1.000 

2 

F25T8 

25 

50 

120 

REL-2P32-RH-TP 

45 

.39 

.850-.925 

<20 

1,2 

2.5 

277 

VEL-2P32-RH-TP 

45 

.17 

.850-.925 

3 

F25T8 

25 

50 

120 

REL-3P32-RH-TP 

69 

.59 

.850-.925 

<20 

1,2,5 

2.5 

277 

VEL-3P32-RH-TP 

64 

.24 

.850-.925 

4 

F25T8 

25 

50 

120 

REL-4P32-RH-TP 

87 

.75 

.850-.925 

<20 

1,2,6 

2.5 

277 

VEL-4P32-RH-TP 

85 

.32 

.850-.925 

1 

F32T8 

32 

#  — 

50 

120^ 

REL-2P32-RH-TP 

36 

.31 

1.000 

<20 

1,2 

2.5 

277 

VEL.2P32-RH.TP 

36 

,14 

1,000 

2 

F32T8 

32 

^  — 

50 

120^ 

REL-2P32-RH-TP 

58 

.51 

.850-.925 

<20 

1,2 

2.5 

277 

VEL-2P32-RH-TP 

58 

.22 

.850-.925 

3 

F32T8 

32 

50 

120 

REL-3P32-RH-TP 

87 

.76 

.850-.925 

<20 

1.2,7 

2.5 

277 

VEL-3P32-RH-TP 

82 

.31 

.850-.925 

4 

F32T8 

32 

50 

120 

REL-4P32-RH-TP 

112 

.96 

.850-.925 

<20 

1,2,8 

2.5 

277 

VEL-4P32-RH-TP 

110 

.41 

.850-.925 

1 

F40T8 

40 

50 

120 

REL-2P32-RH-TP 

43 

.38 

1.000 

1,2 

2.5 

277 

VEL.2P32-RH-TP 

43 

.16 

1.000 

<.  iiU 

2 

F40T8 

40 

50 

120 

REL-2P32-RH-TP 

69 

.60 

.850-.925 

^  on 

1,2 

2.5 

277 

VEL-2P32-RH-TP 

69 

.26 

.850-.925 

3 

F40T8 

40 

50 

120 

REL-3P32-RH-TP 

108 

.93 

.850-.925 

.  on 

1,2,9 

2.5 

277 

VEL-3P32-RH-TP 

100 

.38 

.850-.925 

<  cXJ 

tTests  to  ANSI  C82.2  Methods. 

NOTES; 

1 .  Provides  Instant  starting  of  rapid  start  lamps 
(does  not  provide  continuous  filament  heat). 


2.  Will  also  operate  equivalent  T8  U-shaped  lamps. 

5.  Will  also  operate  2  or  1  F25T8. 

6.  Will  also  operate  3  or  2  F25T8. 

7.  Will  also  operate  2  or  1  F32T8. 


8.  Will  also  operate  3  or  2  F32T8. 

9.  Will  also  operate  2  or  1  F40T8. 

10.  Will  also  operate  3  or  2  F17T8. 

1 1 .  Will  also  operate  2  or  1  F17T8. 


///- 
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One  Lamp — Normal  Power  Factor 


(1)  F30T12, 

30 

(ljF40T12 

40 

120 

50 

RL-140-TP 

1  2.8,42 

■  CD 

35 

20 

43 

One  Lamp — High  Power  Factor 


« 


(1)F30T12 

30 

120 

50 

HM-1P30-TP  1  1,2  ; 

REL-1S40-TP  (Electronic)  2 

.40  '  46 

.26  ,  31 

10 

33 

15 

0 

RC-1P40-TP  2,3  .38  i 

45 

mm 

mm 

10 

36 

277 

50 

VM-1 P30-TP 

VEL-1S40-TP  (Electronic) 

1  ,  .18  ! 

2  '  .12  i 

48 

31 

& 

10 

34 

15 

0 

VC-1P40-TP  i 

2.3  ,17 

45 

mn 

aieHSI 

10  I  36  I 

(1)F30 

Energy  Saver 
(460  mA) 

25 

120 

60 

HM-1P30-TP 

REL-1S40-TP  (Electronic) 

2  .36 

2  :  .23 

41 

26 

H 

10 

33  1 
15 

277 

60 

VM-1P30-TP  1 

VEL-1S40-TP  (Electronic) 

.16 

.10 

42 

27 

10 

34 

15  i 

(1)  F40T10, 

(1)  F40T12 

40 

■  ^ 

120 

50 

HM-140-TP  '  1,2.7,10  1  .48 

RM-140-TP(MarkII)  1.2.7,10  j  .46 

R-140-TP(Markni)  i©  1.2.10  .43 

57 

55 

50 

s 

10 

33 

33 

36 

REL-1S40-TP  (Electronic) 
RIO140-TP  fEiectronic  1C) 
RK-134-TP 

©2  !  .32 

©  2.5  .30 

©  2,6,45,10:  ,38 

36 

36 

45 

10 

15 

15 

38 

0 

RC-1P40-TP 

2.3  :  .46 

53 

10 

38 

220 

50 

XHQM.1P40-TP 

4  .24 

54 

MW. 

10 

34 

240 

50 

YHQM-1P40-TP 

4  :  .23 

54 

10 

35 

277 

50 

VS-140-TP 

VM-140-TP  (Mark  II) 
V-140-TP  (Markin) 

1,2,7,10 
1,2,7,10 
©  1,2.10 

.21 

.20 

.185 

s 

50 

10 

34 

37 

38 

VEL-1S40-TP  (Electronic) 
VIC-1 40-TP  (Electronic  1C) 
VK-134-TP 

©  2 
©  2,5 

©6,45,10 

.14 

.13 

.17 

!  36 

38 

45 

S 

10 

15 

15 

38 

0 

VC-1P40-TP 

2,3 

.20 

53 

10 

40 

(1)  F40 

Energy  Saver 
(460  mA) 

rz. 

34 

HM-140.T? 

RM-140-TP  (Mark  II) 
R-140-TP  (Mark  lU) 

1.2.7.10.41 

1.2.7.10.41 
©  1,2,10.41 

.44 

.42 

.38 

i  50 

48 

43 

10 

33 

36 

38 

120 

60 

REL-1S40-TP  (Electronic) 
RIC-140-TP  (Electronic  1C) 
RK-134-TP 

©  2 
©  2,5 

©6,45,10 

.27 

,26 

.32 

32 

31 

37 

9 

B 

10 

15 

15 

38 

277 

60 

VS-140-TP 

VM-140-TP  (Mark  II) 
V-140-TP  (Mark  IH) 

1.2.7.10.41 

1.2.7.10.41 
©  1,2,10.41 

.19 

.18 

.16 

50 

48 

43 

8 

iii 

B 

10 

34 

37 

38 

VEL-1S40-TP  (Electronic) 
VIC-1 40-TP  (Electronic  IC) 
VK-134-TP 

©  2 
©  2,5 

©6,45,10 

.12 

.11 

.14 

31 

31 

37 

Bi 

B 

-  10 

15 

15 

38 

(1)  F40CW/U, 

(1)  FB40T12 

40 

120 

50 

R-1U40-TP(Markffl) 

©  1.2 

.43 

50 

10 

38 

277 

50 

V-1U40-TP  (Markin) 

©  1 

.185 

50 

10 

38 

NOTES:  ©Complies  with  National  Energy  Conservation  Amendments 
(NAECA)  of  1988  to  Energy  Policy  and  Conservation  Act  (EPCA)  of  1987. 
1 .  CBM  Approved.  2.  CSA  Approved.  3.  Also  operates  32W  Circline 
lamp.  4.  Not  UL  listed.  5.  Mark  V  Integrated  Circuit  electronic  ballast. 

6.  Powrkuf'  and  Powrkut"*  Companion  Design  ballasts  deliver  approxi¬ 
mately  8-10%  less  light  than  energy  saving  CBM  ballasts  operating 
energy  saving  lamps. 


7.  Manufacture  discontinued  Jan.  1. 1990  tor  NAECA  compliance. 

8.  Requires  circuit-interrupting  lamp  holders.  10.  Not  suitable  for  use 
with  U-shaped  lamps.  41 .  Also  operates  Energy  Saver  Plus  lamps.  42. 
May  be  used  with  F40  lamps  tor  residential  use  only,  per  NAECA  of  1988. 
45.  Powrkuf"  Companion  Design. 

tOrderIng  Information:  Units  shown  are  furnished  with  Class  P 
ADVAN-guard*  Automatic  Resetting  Thermostat.  Units  packed  in  Individ¬ 
ual  Cartons— Add  suffix— I. 
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1  ,  LampData 

IVIin». 

CatalagNUfnber  ..  ] 

1  Electrical  Qata  I 

Wiring. 

ShippingCTata:^  1 

Circuit 

Starting 

?  Notes?  • 

Un©. 

Input 

Sounct 

Rating 

Dimension© 

(Rage22|-, 

diagrapc: 

Unit^ 

Weightrl 

(Valts) 

Tfemp; 

(All  aass.P)t"  . ' 

Current 

ANSfe 

(page2^ 

vSlct;. 

Stc&;CtirJ 

1  Oescripttoir 

Watts! 

(Amps^ 

(W^tts^ 

Two  Lamps— High  Power  Factor. 


(2)  F30 

Energy  Savers  I 
(460  mA)  ! 


(2)  F40T12, 
(2)  F40T10. 
(2)  FB40T12 


F!M-2SP30-TP 

50  R-2SP30-TP  (Mark  HI) 

120  REL-2S40-TP  (Electronic) _ _ 

_ 0  |RC-2SP40-TP _ I 

!(2)F30T12  ;  30  VM-2SP30-TP 

50  V-2SP30-TP  (Mark  HI) 

277  _ VEL-2S40-TP  (Electronic) _ 

i  0  IVC-2SP40-TP _ _ 

I  RM-2SP30-TP 

„  R-2SP30-TP(Markin) 

l^u  I  bu  REL-2S40-TP  (Electronic) 

2)  F30  RK-2S34-TP  (Powrkut) 

Energy  Savers  25  ' - * - — - 

'460  mA)  !  VM-2SP30TP 

'  ’  ,,,  V.2SP30TP  (Mark  in) 

d/-/  bu  VE1.-2S40-TP  (Electronic) 

; _ VK-2S34-TP  (PowrKut) _ 

R-2S35-TP 
RQM-2S40-TP 
50  RS-2S40-TP  (Mark  I) 

RM-2S40-TP  (Mark  H) 

_ R-2S40-TP  (Mark  ffl) _ I 

REL-2S40-TP  (Electronic) 

„  RIC-2S40-TP  (Electronic  1C)  ® 

RK-2S34-TP  (PowrKut)  0 

RK-2S40-TP  (PowrKut  Mark  IV)  (j 

(2)  F40T12, _ 0  RC-2SP40-TP _ 

(2)  F40T10.  40  220  50  XQM-2S40-TP 

(2)  FB40T12 - r 

240  50  |YQM-2S40-TP _ 

I  VQM-2S40-TP 

VS-2S40-TP  (Mark  I) 

VM-2S40-TP  (Mark  II) 

_ \A2S40-TP  (Mark  HI) _ ^ 

277  I  VEL-2S40-TP  (Electronic)  0 

VIC-2S40-TP  (Electronic  1C)  (! 

VK-2S34-TP  (PowrKut)  (j 

_ VK-2S40-TP  (PowrKut  Mark  IV)  (j 

0  VC-2SP40-TP 

— - - >  RQM-2S40-TP 

'  ^  RS-2S40-TP  (Mark  I) 

- -  RM-2S40-TP  (Mark  II) 

R-2S40-TP  (Mark  HI)  ( 

120  - - - 

REL-2S40-TP  (Electronic)  ( 

„„  RIC-2S40-TP  (Electronic  1C)  < 

RK-2S34-TP  (PowrKut)  ( 

(2)  F40,  RK-2S40-TP  (PowrKut  Mark  IV)  ( 

?ne"rg°y  Severs  ^4  60  1YOM-2S40-TP _ ; 

(460  mA)  VQM-2S40-TP 

_  VS-2S40.TP  (Mark  I) 

VM-2S40-TP  (Mark  II) 

V-2S40-TP  (Mark  IE)  < 

277  - - 

VEL-2S40-TP  (Electronic) 
VIO2S40-TP  (Electronic  1C) 
VK-2S34.TP  (PowrKut) 
VK-2S40-TP  (PowrKut  Mark  IV) 

NOTES:  (©Complies  with  National  Energy  Conservation  Amendments 
(NAECA)  of  1988  to  Energy  Policy  and  Conservation  Act  (EPCA)  of  1987. 

1 .  CBM  Approved.  2.  CSA  Approved.  5.  Mark  V  Integrated  Circuit 
electronic  ballast.  6.  Powrkut'"  and  Powrkut"  Companion  Design  ballasts 
deliver  approximately  8-10%  less  light  than  energy  saving  CBM  ballasts 
operating  energy  saving  lamps.  7.  Manufacture  aiscontinued  Jan.  1.  1990 
‘or  NAECA  comoliance.  41 .  Also  operates  Energy  Saver  Plus  lamps. 

47.  Reduced  light  output.  For  residential  use  only.  48.  Remote  Mounting- 
Ballasts  manufactured  prior  to  September  1, 1991  (date  coded  3691  or  lower 


1.2.7.41 

1.2.7.41 

1.2.7.41 
)  1,2.41 


(2)  F40, 

(2)  F40/U, 
Energy  Savers 
(460  mA) 


1.2.7.41 

1.2.7.41 

1.2.7.41 
)  1,2,41 


.65 

71 

.61 

72 

.62 

71 

.69 

80 

.75 

90 

.45 

96 

.42 

96 

.35 

96 

.34 

94 

.34 

92 

.32 

86 

.28 

71 

.26 

72 

.28 

71 

.31 

80 

.33 

90 

.72 

82 

.70 

80 

.68 

78 

.63 

72 

.54 

59 

.51 

60 

.49 

58 

.57 

66 

.36 

82 

.31 

82 

.31 

80 

.30 

78 

.27 

72 

.23 

59 

.22 

60 

.21 

58 

.26 

66 

AV. 

•;V  ' 

A'-* 

• ...  iv, 


i  ar-;.:. 


■ 

10 

''-I'xPXy 

B  •: 

10 

B 

^2i^ 

10 

10 

10 

;iA\f : 


'^m 


number)  only  single  "b/ue"  lamp  lead  may  be  remote  mounted,  maximum  lead 
length  20  ft.  Ballasts  manufactured  after  September  1, 1991  (date  code  greater 
number  than  3691)  only  single  ‘red"  lamp  lead  may  be  remote  mounted, 
maximum  lead  length  20  ft.  49.  Remote  Mounting— One  or  two  lamp  remote 
mounting.  For  single  lamp  remote  mounting,  only  "red  lead"  lamp  can  be 
mounted  remote  from  fixture.  Maximum  remote  mounting,  20  ft.  lead  length. 
tOrdering  Information:  Units  shown  are  furnished  with  Class  P  ■■■ 

ADVAN-guard^’’  Automatic  Resetting  Thermostat.  Units  packed  in  mtM 

individual  Cartons— Add  suffix— I.  y 


High  Pressure  Sodium  Lamps  -  Lucalox"  (continued) 

Applications 

Lucalox  lamps  are  ideal  for  many  industrial, 
roadway,  outdoor/area,  security,  and  architectural 
floodlighting  applications. 

Operating  Position 
Universal. 

Wattage  Range:  50  - 1000 


fig.  5 


Fig.  6 


['Waits 

MOL:' 7 
in,  (mmj  . 

.'FLa' 

:  in.  (mm) ' 

Order  Cad$ 

Description  vi/'v 

^  AhiSi- 
Cade  • 

.  (Ref.  Qidy} 

Case 

Qaaniity 

••  Life  . 

Reference 

Lumens:^ 

Int  ^  l  Mean  0 

1  \  Cofor  . 

y  Tempi  K/fFF  CRt 

'YF^iA/dtfttibnal  frritmna&m^ 

E18 

Diameter  2Vi" (57 mm)  Mogul  (E33)  Base  Fig.  5 

2DQ 

3  ^'4  (248) 

5  4/4  (146) 

44206 

LU2C0 

S66M0200 

7 

2403;?- 

22200 

W800 

2100 

22 

Clear  (2) 

:  2S0 

3l'4(24d) 

54/41148) 

44047 

LU25Q 

S50VA-250 

.7 

24fj0f~ 

2SC00 

270Q0 

2100 

22 

Clear  1 1) 

!  250 

3  4 /j  (248) 

54/JI14S1 

44049 

IU250.3 

S501/A-250/S 

2400Lh 

2(3000 

28000 

2100 

22 

Clear  (3) 

:  310 

94/^(248) 

5  4/4  (146) 

44053 

IU2W 

S67MR-31Q 

7 

OACOir- 

27CG0 

23200 

2100 

22 

uear  (2) 

\  400 

91' 4  (248) 

54/4/146) 

44054 

IU400 

S51WA400 

12 

2408ih 

D 1  uGO 

moo 

2W0 

22 

Clear  (21 

E23V2 

Diameter  2'^/is"  (75  mmj 

Mogul  (E39)  Base  Fig.  1  Clear  Fig.  2  Diffuse 

\  50 

7^/4(137) 

5(127) 

44975 

wsa  4^ 

S68/^S-50 

12 

24000- 

4000 

2600 

1900 

22 

Clear  (3) 

~7FF^ 

1  50 

7  7' 4  (187} 

5(127) 

45006 

.utov 

368/^750 

12 

240C(}- 

2S00 

3420 

1300 

22 

Oitfuse  (31 

\  ^ 

77'4(I37) 

5(127) 

44033 

LVW  ^ 

S62745  70 

'2 

24{;3Q~ 

:4UG 

WOO 

■22 

Clear  (3! 

;  /o 

774  (197) 

5(1271 

44035 

LU70.0 

56274F/0 

12 

5350 

5050 

1900 

7? 

Oiffuse  (31 

1 

70 

744(197) 

5(127) 

14110 

LU700 

5PKS62MF70 

5 

:4oo(}- 

5350 

5050 

'SOU 

22 

Oiffuse-Consumer  Pack  (3) 

!  JOO 

74/4(197) 

5(127) 

44037 

tuwo 

S54SB10Q 

12 

24000- 

3500 

3550 

2000 

22 

Clear  (31 

i  wo 

74.4(197) 

5(127) 

44038 

lUlQO/O 

354(40100 

12 

24000- 

2300 

W20 

2000 

22 

Jiffuse  Q) 

150 

74-4(197) 

5(127) 

44043 

LU150W5 

S55S0150 

12 

24000- 

WOOD 

14400 

2000 

22 

Clear  (21 

^  150 

74^4(197) 

5(127) 

44045 

LU150755.'0 

355(40150 

12 

24000- 

:5000 

13500 

2000 

22 

Oiffuse  (2.  10) 

E25 

Diameter  3 Vs"  (80  mm)  Mogul  (E39)  Base  Fig.  6 

woo 

15  146(383) 

84/4(222) 

44058 

LUlOQQ 

S52X8-1000 

5 

24000-^ 

•40000 

•26000 

2WQ 

22 

Clear  fj) 

E28 

Diameter  3W (89  mm)  Mogul  (E39)  Base  Fig.  3  Clear.  Fig  4 Diffuse 

\  150 

3^'5(2!I) 

5(127) 

44243 

W150/100 

S56S0-150 

12 

24000- 

15000 

13600 

2000 

22 

'Clear  (2.  H) 

'  150 

3^'’S(2il) 

5 1127) 

18245 

10150,100/0 

S56SF150 

12 

2400(0- 

14000 

12600 

2000 

IT 

Diffuse (2.  'll 

250 

9(229) 

3(127) 

44Q51 

LU250/0 

3501/0250 

■7 

24000- 

26000 

23400 

2100 

22 

Oiffuse  1 1) 

E37 

Diameter  4W*  (118  mm)  Mogul  (E39)  Base  Fig  2 

400 

’li::S  12871 

7(178} 

44056 

: 0400/0 

S5IW8400 

5 

2400(0- 

4/500 

42750 

2100 

22 

Oiffuse  t2) 

///  -  33 


Photometries 


2GMASF-SS-232A 


z  ?C .  0^'C  -'3.  0St,  “32  S/?"  K 

2?C3  ^'jnnens.  Soacnc  c^’*e"’C^:  "  .2  x 

r.ourrinc  height,  (j.)  '  ,3  x  mounting  neicht 


“O'*  CO'^O  0*0  O'^CtC'’ 
^GVAS--33-232A  ^ 
iifiOiencv  =  69.6% 


Coefficients  of  Utilization 

p^c  _ 


Candlepower 


pcc 

80% 

70% 

50% 

30 

0 

10% 

0% 

pw 

70 

50 

30 

10 

70 

50  30 

10 

50 

30 

10 

50 

30 

10 

50 

30 

10 

0 

RCR 

0 

83 

83 

83 

83 

81 

81 

81 

81 

8178 

78 

78 

74 

74 

71 

71 

70 

1 

77 

74 

72 

70 

75 

73 

71 

69 

70 

68 

66 

67 

6c 

64 

65 

64 

62 

51 

2 

72 

67 

63 

59 

70 

65 

62 

59 

63 

60 

57 

61 

56 

56 

59 

57 

55 

53 

3 

66 

60 

55 

51 

65 

59 

54 

51 

57 

52 

50 

55 

49 

53 

51 

48 

47 

4 

61 

54 

49 

45 

60 

53 

48 

44 

52 

47 

44 

50 

49 

45 

43 

41 

5 

57 

49 

43 

39 

55 

48 

43 

39 

46 

42 

38 

45 

36 

44 

40 

37 

36 

6 

53 

44 

38 

34 

51 

43 

38 

34 

42 

37 

34 

41 

37 

34 

40 

36 

33 

32 

7 

49 

40 

34 

30 

47 

39 

34 

30 

38 

33 

30 

37 

3: 

3C' 

36 

33 

30 

2S 

3 

45 

36 

30 

27 

44 

36 

30 

26 

35 

30 

26 

34 

26. 

TT 

29 

26 

25 

9 

41 

32 

27 

23 

40 

32 

27 

23 

31 

26 

23 

3C 

3- 

23 

26 

23 

22 

10 

39 

30 

24 

21 

38 

29 

24 

21 

28 

24 

20 

2S 

2'. 

23 

27 

23 

20 

!  9 

Angle 

Along  i' 

45’ 

Across  1 

0 

172- 

1721 

1721 

5 

1716 

172’ 

1732 

*■  j 

1692 

r'21 

1751 

'  5 

^651 

1713 

1770 

22 

1590 

1(591 

1784 

25 

*504 

1(345 

1766 

30 

1396 

1558 

1658 

35 

1265 

Mi¬ 

1464 

40 

iim 

llie 

1223 

45 

905 

991 

972 

50 

71S 

750 

757 

55 

553 

550 

571 

6C 

4^1 

371 

409 

c:; 

313 

7^0 

309 

70 

255 

172 

256 

7  5 

203 

152 

213 

SC 

'41 

123 

151 

S5 

73 

69 

81 

90 

0 

0 

Zonal  Lumen  Summary  p  f  Typical  VCP  Percentages 


Zone 

Lumens 

%Lamp 

0-  30 

1404 

24,2 

0-  40 

2267 

39.1 

0-  60 

3515 

60.6 

0-  90 

4056 

69.9 

0-180 

4056 

69.9 

%  Fixture 

Room  Size  (Ft.) 

Height  Along 

8.5'  10.0' 

Height  Across 
8,5'  10.0' 

34  6 

20  >  20 

76 

80 

76 

80 

55.9 

30  >  30 

59 

74 

69 

74 

36.6 

30  >  60 

5C 

54 

(30 

63 

100.0 

50  >.  30 

71 

75 

71 

75 

1 00-0 

60  y  60 

51 

54 

(3(3 

63 

Ordering  Information 

Example  2GMASF-SS-240A 


2  G  M  A  SFiSS  2  40 


LE3I 


HR 

Heat  Removal 

D 

Heat  Removal 
Control  Damper 

2‘  Width" 

Trim  Type  -  Consult  Factory 

G  Grid/Lay- in  -  Standard 

GorTConceaied  T  convertible  Fixture 

GnrTRint  Gnri  Stanoard  G  IGndl  Type- 
«or  I  o  Oi  onu  Fixtures  can  oe  field 

F  Hange  l  rim  converted  to  T-option  or 
MZ  Modular  Trim  vice-versa.  Fixture  atso 
adadtapie  with  flanged 
or  moauiar  trims. 


Silver  Number  I 
Finish  of  Lamps  | 

(Not  Included)  i 

Wattage  (Length) 

40-40  W  (48'’i 
32-32  W  (48”  1 


A-For  Air  Handling  Floating  Door.  BlacK  Reveal 
B-For  Non-Air  Handling  Floating  Door, 

Black  Reveal  _ 

V-Directional  Air  Vane  For  Use  With  Air  Handling 
Fixture  Only 

SF  Rat  Floating  White  Steel  Door  (Standard) 

XF**^Flat  Floating  White  Aluminum  Door 
SR  5/16"  Regressed  Floating  White  Steel  Door 
XR2  5/1 6"  Regressed  Floating  Natural  Aluminum  Doo' 

XRD  5/8"  Deep  Regressed  Floating  Extruded  Natural 
Aluminum  Door 

(Self-camming  spring  loaded  latches  on  XF  and  XRD) 

*•  Rat  Natural  Aluminum  Door  Available  -  MDF  (See  Options) 

(1)  Flat,  Floating  White.Extruded  Aluminum  Door  Frame  Available- Acd  Suffix  (EDR. 

(2)  3/8"  Regressea,  Floating.  Natural  Anodized  Extruded  Aiumtnunr.  Door  Rame 
Available  -  Add  Suffix  (EDR. 

Specifications  &  Dimensions  suDiect  to  cnange  without  notice.  (5/33)  ADVB90402-A.'g3 


A  rfi::  Pattern  ^ 

Acrylic 

A 125  #12  Pattern 

Acrylic  I 

(.  i25''  thick) 
A19/156  #19  Pattern 
Ac'viic 
(.156”  thick) 

IMA  48  Injection 

Molded  Acrylic  [ 
(.150"  thick)  ' 

RAD  2  Baiwtng 

Distribution 

PB1S  Silver  Parabolic 

Lojver 

1/2''x1/2"x1/2'’ 
DA  Drooped  Dish  - 

Matte  White 
Acrylic 

Additional  Shieidinc  Media  Available. 
See  Accessor%'  Section. 


Voltage 

1 20V  or  2'^7\' 

Consult  =ac:or/ 

LE3  Energy  Saving 
Ballast  I 

LEOC8  Energy  Saving 
Baliast 

(‘^or  T-B  Lamps  Cniyj 

EB _ Generic 

I  Eiectronic  Ballast 

No.  of  Ballasts 

_ 1  or  2 

Lamp  Size 

2-T12  8-T6 

(For  Specific  EUCtronic  Ballast 
Spacity  Brand  and  Catalog  Numbar) 


Shipping  Information 
Catalog  No.  Wt. 

2GMASF-SS-240A  29  It 

Applies  to  all  door  frame  styles. 


Acd  desired  options  to  catalog 
number  n  the  order  listed  below. 


GL  Internal  Single 

Element  Fusing 
NDF**  Fiat  Natural 

Anodized 
Aluminum  Door 
EDF'-2  Flat  White 

Floating 
Extruded 
Aluminum  Door 

(Consult  Factory  For 
Fixture  Specs.) 

LCWM/  =40/Cool  White 

ES2  Energy  Saving 

^amps,  Installed 
EL4  Emergency 

Lighting  self- 
contained 

RIF1  Radio  Interfer¬ 

ence  Suppressor 
FR  Suitable  for 

Fire  Rated 
Aoplications 

EQ  T-BAR  Safety 

Earthquake  Clips 
MEP  Modified  End 

Plate/For  End  Filler 
Applications  (See 
Accessory  Section) 

Addmonai  Obtions  and  Accessones 
Avaiiapie.  See  Accessory  Section, 


METALUX 

P.O.  Box  1207 
Americus.  Georgia  31709 
912-924-8000 
Fax  912-924-5507 

COOP^^ _ 

Cooper  Lighting 


Approval 


Job  Information 


/// 


IV.  Miscellaneous  Data 


•  Life  Cycle  Cost  Analyses  (LCCID) 

•  DD  Form  1391 

•  Project  Development  Brochure  (PDB) 

•  Light  Meter  Calibration 

•  Coefficients  of  Utilization  for  Fixtures 

•  UV  Output  Data  for  HID  &  Fluorescent  Lighting 


FY93  LIMITED  ENERGY  STUDY 


IV-1 


MILAN  ARMY  AMMUNITION  PLANT 


9324»nEPOHT.REV 


FY93  LIMITED  ENERGY  STUDY 


IV-2 


MILAN  ARMY  AMMUNITION  PLANT 


932434^EPORT.REV 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-'  MAPBA2 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION;  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS;  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA2  ,  ALT  2 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  3Y :  M.  RICMARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  91033. 

B.  SIOH  $  5007. 

C.  DESIGN  COST  $  5462. 

D.  TOTAL  COST  (lA+lB+lC)  $  101502. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  (  ID  -  IE  -  IF )  $  101502. 

2.  ENERGY  SAVINGS  (+)  /  COST 

DATE  OF  NISTIR  85~3273~X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST 

SAVINGS 

ANNUAL  $  DISCOUNT  DISCUUNILD 

FUEL 

$/  MU)H(  1  ) 

MU)H/YR(  2  ) 

SAVINGSC  3)  F 

ACTUKC  4  )  bAVlNGjbC  b  .) 

A  . 

ELECT 

$  31  .24 

48  . 

$ 

1 488  . 

12,43  ■$  13302 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

13,36  b  0 

C  . 

RESID 

$  .00 

0  . 

s 

0  . 

1 S  ,  0  O'  'I  (j 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

1  D  ,66  b 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

i  b  .  6 1  '1  0 

CT 

1 

LPG 

$  .00 

0  . 

$ 

0  . 

12,64  b  0 

M  . 

DEMAND 

SAVINGS 

$ 

1986  . 

11,85  $  23535 

N  . 

TOTAL 

48  . 

$ 

3475  . 

b  42037 

NON 

ENERGY 

SAVINGSC  +  ) 

/  COST( -  ) 

A  - 

ANNUAL 

RECURRING  (. 

+  /-  ) 

b  -6  24 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

1 1  ,  3 

(2)  DI 

SCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

b  . 7  2:  '•  :7 

NON  RECURRING  SAVINGS(+)  /  COSTS( - 

-) 

SAVINGSC  +  ) 

YR  DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC  FACTR 

b  A  '7 1 N  G  b  C  f  )  / 

(  1  ) 

(2)  C3) 

COS  r(  -  X  4  ) 

1  . 

BASELINE  DIFF. 

$  44545, 

0  1  .00 

44545  , 

d  . 

TOTAL 

$  44545. 

44545 , 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  ;/COST( -  )( 3A2+3Bd4  )$  37151. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/(  YRS  ECONOMIC  LIFE))$  5820. 

5.  SIMPLE  PAYBACK  PERIOD  C  lG/4  )  17.44  YEAR:. 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  )  $  79187. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  .78 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  i nformation  only  . 
8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

I 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBA2 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS'-  3 
PROJECT  NO.  &  TITLE:  93243~20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA2  ,  ALT  3 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARMt 
1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  99780. 

B.  SIOH  $  5488. 

C.  DESIGN  COST  $  5987. 

D.  TOTAL  COST  (lA+lB+lC)  $  111255. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (  ID  -  IE  -  IF ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


0 

0 


$ 


111. 


OF 

NISTIR  85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH(  1  ) 

MWH/YR( 2  ) 

SAVINGSC  3  ) 

F AC T 0R( 4  ) 

S  A  V  I N  b  b  (  b  ) 

A  . 

ELECT 

$  31.24 

48  . 

$ 

1501  . 

12 . 43 

$  lb6bb  . 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

13 .56 

$  0  . 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15.09. 

$  , 

D  . 

NAT  Q 

$  .00 

0  . 

$ 

0  . 

16 .86 

S  - 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13.61 

$  0  . 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12.64 

'$  0  - 

M  , 

DEMAND  SAVINGS 

$ 

2003  . 

11.85 

$  23733  . 

N  . 

TOTAL 

48  . 

% 

3504  . 

S  4  3  b  8  8  « 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 
A 


ANNUAL  RECURRING  (  +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  AJ 

(2;  DISCOUNTED  SAVING/COST  (  3A  X  3A1 ) 


B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


11.85 


■■■i. 

$ 


’33" 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGSC  +  ) 

(  1  ) 

(2) 

(3) 

COSTC  -  )C  4  ) 

1 .  BASELINE  DIFF  . 

$  44545  . 

0 

1  .00 

44545  . 

d 


C  . 


,  TOTAL  $  44545. 

TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  )  S 


44545  . 


78140  . 
9308  . 

11.95  YEAR 
120528  . 

1  .08 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

■***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


( y-  ^ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBA2 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  CECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243~20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA2  ,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  78263. 

B.  SIOH  $  4305. 

C.  DESIGN  COST  $  4696. 

D.  TOTAL  COST  (lA+lB+lC)  $  87264. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  (  ID  -  IE  -  IF  )  $  87264. 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH(  1  )  MWH/YR(2)  SAVINGS(3)  FACTORC,  4  )  SAVINGS(  5  ,) 


A  . 

ELECT  $  31  .24 

46  . 

$ 

14 

34  . 

1  .  4  3 

i  782  J 

B  . 

DIST  T  .00 

0  . 

$ 

0  . 

13 .56 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15 .09 

S 

0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

1  6 .6  6 

0 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13.61 

0 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64 

0 

M  . 

DEMAND  SAVINGS 

$ 

1913  . 

11  .85 

s 

22673 

N  . 

TOTAL 

46  . 

$ 

3347  . 

$ 

40496 

NON 

ENERGY  SAVINGS(+)  / 

COST(  -  ) 

A  . 

ANNUAL  RECURRING  (+/- 

-) 

s 

“  6  3 

( 1  )  DISCOUNT  FACTOR 

(TABLE  A) 

11.85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

“  /  i':>  4  J 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

-) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVING5( + 

)/ 

(1) 

(2) 

(3) 

COST( 

-  )(  4 

) 

1  . 

BASELINE  DIFF. 

$  44545  . 

0 

1  .00 

44 

545  . 

d. 

TOTAL 

$  44545. 

44 

545  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  36902. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/(  YRS  ECONOMIC  LIFE))$  5672. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  15.39  YEAR 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  )  $  77398. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=C6  /  1G)=  .89 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA2 ,  ALT  5 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY 


STUDY:  MAP8A2 
LCCID  1.060 


3 


M,  RICHARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

87009 . 

8  . 

SIOH 

$ 

4786  . 

C  . 

DESIGN  COST 

$ 

5221  . 

D  . 

TOTAL  COST  ClA+lB+lC) 

$ 

97016  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

G  . 

TOTAL  INVESTMENT  ( ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

0 

0 


$ 


97016 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  19'' 


3  . 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

01 

SCOUNTED 

FUEL 

$/  MU)H(  1  ) 

MWH/YRC  2  ) 

SAVINGSC  3  ) 

FACT OR t  4 ) 

Li 

V1NG3C  5'  ) 

A  . 

ELECT 

$  31 .24 

46  . 

$ 

1446  . 

12 . 43 

$ 

1  7  7 

8  . 

01  ST 

$  .00 

0  . 

$ 

0  . 

13 .56 

'-3 

0 

C  . 

RESID 

$  .00 

0  . 

% 

0  . 

IS  .  09 

3 

f  ;i 

D  . 

NAT  G 

■$  .00 

0  . 

$ 

0  . 

15 .86 

3 

E  . 

COAL 

$  .00 

0  . 

•$ 

0  . 

13.61 

$ 

c; 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12 .64 

3 

0 

M  . 

DEMAND 

1  SAVINGS 

$ 

1930  . 

11  .85 

$ 

22869 

N  . 

TOTAL 

46  . 

S 

3376  . 

$ 

40845 

NON 

ENERGY 

'  SAVINGS(+) 

/  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (.TABLE  A) 

C2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 

8.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - J 


■B 


11  .85 


261 

:iCS40' 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC  -  ) 

OC 

FACTR 

SAVINGSC  +  )/' 

(1) 

(2) 

(3) 

COSTC  -  )C  4  ) 

1.  BASELINE  DIFF. 

$  44545  . 

0 

1  .00 

44545  . 

d 


44545 


4 

5 

6 
7 


TOTAL  $  44545  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COSTC -  )( 3A2  +  3Bd4  )$ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 38dl/C YRS  ECONOMIC  LIFE  )  )$ 
SIMPLE  PAYBACK  PERIOD  (  lG/4  ) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $ 


77891  . 
9160  . 

10.59  YEAR 
1137 36  . 

1  .22 


SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR). 


N/A 


/  l/'^  ^ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBA2 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  _1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA2  ,  ALT  6 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 


1  .  INVESTMENT 
A.  CONSTRUCTION  COST 


A.  CONSTRUCTION  COST  $  98390. 

B.  SIOH  $  5412. 

C.  DESIGN  COST  $  5904. 

0.  TOTAL  COST  ( lA+lB+lC  )  $  109706. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 


109706 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


FUEL 


UNIT  COST 
$/  MWH( 1  ) 


SAVINGS 
MU)H/YR(  2  ) 


ANNUAL  $ 
SAVINGSC  3  ) 


DISCOUNT  DISCOUNTED 
F  A  C  f  0  R  (  4  )  b  A  V I N  G  b  (.  ’o  ) 


A  . 

ELECT  $  31.24 

58  . 

$ 

1827  . 

12.43  S  2; 

B  . 

DIST  $  .00 

0  . 

$ 

0  - 

1 3  -  56  S 

C  . 

RESID  $  .00 

0  . 

0  . 

i'j.Qv  $ 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  - 

15.66  3 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13.61  'I- 

F  . 

LPG  $  .00 

0  . 

$ 

0  - 

12.64  $ 

M  . 

DEMAND  SAVINGS 

$ 

2438  . 

11.85  $  2! 

N  . 

TOTAL 

58  . 

$ 

4265  . 

•$  5 

NON 

ENERGY  SAVINGSC +)  / 

COSTC -  ) 

. 

ANNUAL  RECURRING  ( +/■ 

-) 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11.85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

S  3 

B  . 

NON  RECURRING  SAVINGSC +)  /  COSTSC' 

-) 

SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC -  ) 

OC 

FACTR 

SAVINGSC  )/ 

C  1  ) 

C2  ) 

(  3  ) 

COSTC  •“  )C  4  ; 

1  . 

BASELINE  DIFF. 

$  44545. 

0 

1  .00 

4  4 5  5  . 

d . 

TOTAL 

$  44545. 

44545  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+38d4  )$  78092. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$  1006S . 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  10.90  YEAR 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $  129687. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.18 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  fundinQj  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) 

/ 1/-  r 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'-  MAPBA3 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:-  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA3 ,  ALT  2 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  N.  RICHARME 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B  .  SI OH  $ 

C.  DESIGN  COST  $ 

D.  TOTAL  COST  (  lA-t-lB+lC  )  $ 


139064 . 
7649  . 
8344  . 
155057 . 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (  ID  -  IE  -  IF ) 


0  . 
0  . 


155057 . 


2.  ENERGY  SAVINGS  (  +  )  /  COST  (-) 

DATE  OF  NISTIR  85-3273~X  USED  FOR  DISCOUNT  FACTORS  OCT 


FUEL 


UNIT  COST 
$/  MWH( 1  ) 


A 

B 

C 

D 

E 

F 

M 

N 


ELECT  $ 
DIST  $ 
RESID  $ 
NAT  G  S 
COAL  $ 
LPG  $ 


il  .24 
.00 
.00 
.00 
.00 
.00 


DEMAND  SAVINGS 
TOTAL 


SAVINGS 
MUH/YR( 2  ) 

69  . 

0  . 

0  . 

0  . 

0  . 

0  . 

69  . 


ANNUAL  $ 
SAVINGSC  3  ) 


$ 

$ 

$ 

■$ 

$ 

$ 

$ 

$ 


2169 

0 

0 

0 

0 

0 

2893 

5062 


X  9  ‘y  3 
DISCOUITI 
FACTOR( 4  j 

12.43 
13.56 
15.09 
15.8b 
13.61 
12 .64 
11  .85 


U  i  b  C  0  U  iN  i  c  (J 
SAVINGSC  5  ) 

$  LbSoS 

■i>  O 


3.  NON  ENERGY  SAVINGSC +)  /  COSTC-) 

A.  ANNUAL  RECURRING  C  •+■/- ) 

Cl)  DISCOUNT  FACTOR  C TABLE  A) 


1  i  -  8  5 


C2)  DISCOUNTED 

SAVING/COST  C3A  X 

3A1  ) 

B.  NON  RECURRING  SAVINGSC  +  )  /  COSTSC  ■ 

-) 

SAVINGSC  ) 

YR 

DISCNT 

ITEM 

COSTC  -  ) 

OC 

FACTR 

C 1 ) 

C2) 

(3) 

1.  BASELINE  DIFF. 

$  45073. 

0 

1  .00 

d.  TOTAL 

$  45073. 

8 

S 

S 

$ 

$ 


0  . 

0  , 

0  . 

34286  . 
61244  . 


i  i06  - 


io 


4 

5 

6 
7 


DISCOUNTED 
SAVINGSC  +  )/ 
COSTC  ~  X  4 ) 
45073  - 


45073  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( -  )C 3A2  +  3Bd4  )$  58203. 

FIRST  YEAR  DOLLAR  SAVINGS  2N3-f3A+(  3Bdl/C  YRS  ECONOMIC  LIFE))$  9175. 

SIMPLE  PAYBACK  PERIOD  ClG/4)  16.90  YEAR 

TOTAL  NET  DISCOUNTED  SAVINGS  C  2N5  +  3C  )  •$  119447. 

.77 


SAVINGS  TO  INVESTMENT  RATIO  C SIR  )=C 6  /  1G)= 

C_IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  CAIRR): 

/1/-3 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBA3 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  C ECIP  )  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BAS,  ALT  3 


ANALYSIS  DATE:  11-09-94 

ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  N.  RICHARME 

1  . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

146308 . 

B  . 

SIOH 

$ 

8047  . 

C  . 

DESIGN  COST 

$ 

8779  . 

D  . 

TOTAL  COST  ( lA+lB+lC  ) 

$ 

163134  . 

£.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  )  S  163134. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINGSC  3  ) 

FACTORC  4  ) 

SAVINGS!,  5  } 

A  . 

ELECT 

$  31 .24 

72  . 

•$ 

2250  . 

12 .43 

$  E79'6o 

8  . 

DIST 

$  .00 

0  . 

$ 

0  . 

1 3 , 56 

$  (.) 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15  ,09 

S  0 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

15  , 66 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

1  5  -  5  I 

0 

C 

1  . 

LPG 

$  .00 

0  . 

$ 

0  . 

1 4; ,  64 

$  0 

M  . 

DEMAND 

'  SAVINGS 

$ 

3002  . 

11  .85 

S  35569 

N  . 

TOTAL 

72  . 

$ 

5251  . 

6  63534 

ION 

ENERGY 

SAVINGSC  +  )  /  COSTC -  ) 

ANNUAL 

RECURRING 

(+/-) 

'$  4  6 

Cl)  DISCOUNT  FACTOR  (TABLE  A) 

11  .85 

(2)  DI 

SCOUNTED 

SAVING/COST  (3A 

X 

3A1  ) 

^  51879 

8.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(  1  ) 

(2) 

C3) 

COSTC  “  )C  4  ) 

BASELINE  DIFF  . 

$  45073  . 

0 

1  .00 

45073  . 

TOTAL 

$  45073. 

45073  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  96952. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$  12634. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  12.91  YEAR, 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  )  S  160486. 

7.  SAVINGS  TO  INVESTMENT  RATIO  CSIR)=(6  /  IG )=  .98 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

/t/-? 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBA3 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCm  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 


PROJECT  NO.  &  TITLE 


3243-20 


ECIP  ENERGY  STUDY 


FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA3 ,  ALT  4 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY 


RICHARME 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST  S 

B.  SIOH  $ 

C.  DESIGN  COST  $ 

D.  TOTAL  COST  (lA+lB+lC)  $ 


81552 . 
4486  . 
4894  . 
90932  . 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  CID  -  IE  -  IF  ) 


0  . 
0  . 


$ 


90932 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  199 


UNIT  COST 


SAVINGS 


ANNUAL 


DISCOUNT  DISCOUNTED 


FUEL 

$/ 

MWH(  1  ) 

MWH/YRC  2  ) 

SAVINGSC  3 ) 

FACTORC  4  ) 

SAVj 

[NGSt,  5  ) 

A.  ELECT 

$ 

31  .24 

54  . 

$ 

1703  . 

12 .43 

-$ 

2  i  162 

B.  DIST 

S 

.00 

0  . 

$ 

0  . 

13  -  So 

$ 

v) 

C.  RESID 

s 

.00 

0  . 

$ 

0  . 

15 .09 

(.3 

D  .  NAT  G 

$ 

.00 

0  . 

$ 

0  . 

15. 8o 

E.  COAL 

$ 

.00 

0  . 

$ 

0  . 

1 3 . 6 1 

0 

F  .  LPG 

$ 

.00 

0  . 

$ 

0  . 

1 2 . 64 

$ 

0 

M.  DEMAND 

1  SAVINGS 

$ 

3002  . 

11  .85 

35569 

N.  TOTAL 

54  . 

$ 

4704  . 

56  731 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- ) 

Cl)  DISCOUNT  FACTOR  (TABLE  A) 


11  .85 


(2)  DISCOUNTED 

SAVING/COST  ( 3A  X 

3A1  ) 

'I 

NON  RECURRING  S 

AVINGS(  +  )  /  COSTSC- 

-) 

SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC -  ) 

OC 

F  ACTR 

SAVINGSC  i  ) 

(  1  ) 

(  2  ) 

(3) 

COSTC  -  )C  4  ) 

BASELINE  DIFF  . 

$  45073  . 

0 

1  .00 

45073 . 

45073 


d.  TOTAL  $  45073. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( -  )( 3A2  +  3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4 ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  ) 


54458  . 
8501  . 
10.70  YEAR 
$  111189. 

1  .22 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=C6  /  1G)= 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAP8A3 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP  )  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  8A3  ,  ALT  5 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY;  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  96898. 

B.  SIOH  $  5330. 

C.  DESIGN  COST  $  5814. 

D.  TOTAL  COST  (lA+lB+lC)  $  108042. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


OF  NISTIR 

85-3273~X 

USED  FOR 

DISCOUNT 

h  A  c  r  0  ( ' 

4o  0  c  r  i '  “  ' '  7 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

D1 

SCOUN TED 

FUEL 

$ 

/  MWH(  1  ) 

MWH/YR( 2 

)  SAVINGS(3) 

FACT OR C  4  ) 

SA 

VlNbSl  5  ) 

A 

.  ELECT 

$ 

31  .24 

57  . 

$ 

1784  . 

12 .43 

S 

221b9 

B 

.  DIST 

$ 

.00 

0  . 

$ 

0  . 

1  3 . 56 

$ 

'b 

C 

.  RESID 

$ 

.00 

0  . 

$ 

0  . 

15 .09 

'3 

0 

D 

.  14  A  T  G 

$ 

.00 

0  . 

$ 

0  . 

1 5>  .  8 

3 

0 

E 

.  COAL 

$ 

.00 

0  . 

$ 

0  . 

lb  «  b  1 

$ 

0 

F 

.  LPG 

$ 

.00 

0  . 

'$ 

0  . 

12  -  b  4 

3 

0 

M 

.  DEMAND 

SAVINGS 

$ 

2379  . 

11  -85 

3 

2  8 1 9  b 

N 

.  TOTAL 

57  . 

$ 

4163  . 

3 

50365 

3.  NON  ENERGY  SAVINGSC  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  11.85 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 


B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC  -  ) 

OC 

FACTR 

SAVINGSC  +  ) 

(  1  ) 

(  2  ) 

(3) 

COSTC  "  )(  4  ) 

1 .  BASELINE  DIFF  . 

$  45073. 

0 

1  .00 

45073 . 

d.  TOTAL  $  45073.  45073. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2 +  3Bd4  )$  94736. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  11359. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  9.51  YEAR 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (  2N5+3C  )  14S101  . 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )-•=  1.34 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

// 


'h  4  i  1  . 

$  4 9 boo  - 


0  . 

0  - 

$  108042- 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA3  ,  ALT  6 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B.  SIOH  $  7988. 

C.  DESIGN  COST  $  8714. 

D.  TOTAL  COST  (lA+lB+lC)  $  161934. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 


STUDY:  MAP8A3 
LCCID  1.080 
4  CENSUS:  3 


M.  RiCUARMt 


F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF ) 


$ 


0  . 
0  . 


$ 


161934  . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS 


FUEL 


UNIT  COST 
•$/  MUH(  1  ) 


i~t  , 

B  . 

C  . 

D 

E 

F 

M 

N 


ELECT  $ 
DIST  $ 
RESID  $ 
NAT  G  $ 
COAL  $ 
LPG  $ 


;i  .24 
.00 
.00 
.00 
.00 
.00 


DEMAND  SAVINGS 
TOTAL 


SAVINGS 
MUIH/YRC  2  ) 

80  . 

0  . 

0  . 

0  . 

0  . 

0  . 

80  . 


ANNUAL  $ 
SAVINGSC  3 ) 


$ 

■$ 

$ 

■$ 

$ 

$ 

$ 

$ 


0 
C)  , 
0 
0 
0 

3339 

5841 


OCT  1993 
DISCOUi'TT 
FACTORt  4  ) 

12 .43 

15 .0  9 
1 5 . 8  b 

I  -j  .  8  1 
12  , 

II  .85 


DISCOUNTEU 


':p 

■p 

'P 

$ 

'$ 

S 

$ 

$ 


'  1 1  c 


NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS(+)  /  COSTS(-) 


11.8: 


$ 


39562 

70667 


4  J4.J 
5 1 4  6  5 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

C  1  ) 

(2) 

(3) 

COSTC  -  )C  4  ) 

BASELINE  DIFF. 

$  45073 . 

0 

1  .00 

45073 . 

45073 


4  . 

5  . 

6  . 


d.  TOTAL  $  45073. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAV INGS(  +  )/COST( -  )( 3A2+3Bd4 )$ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  )  $ 


96538  . 
13189  . 
12.28  YEAR 
167205  . 

1  .03 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY  ) 

****  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/ A 


STUDY:  MAP8A4 
LCCID  1.080 
4  CENSUS :  3 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA4 ,  ALT  2 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 


1  .  INVESTMENT 
A.  CONSTRUCTION  COST 
B  .  SIOH 

C  .  DESIGN  COST 
D 


E 

F 

G 


$  149246. 

$  8209  . 

$  8955 . 

TOTAL  COST  (lA+lB+lc;  $  166410. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
PUBLIC  UTILITY  COMPANY  REBATE  $ 

TOTAL  INVESTMENT  ( ID  -  IE  -  IF) 


0 

0 


166410 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

D  J 

^oCOUN i£D 

FUEL 

$/  MWNC 1  ) 

MUJH/YR(  2  ) 

'Oi 

AVINGSC  3  ) 

FACTORC  4  ) 

Sr 

i  v  i  1  '■■j  G  o  S  / 

A  - 

ELECT 

$  31  .24 

120  . 

S 

3742  . 

12 .43 

4b514 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

1  J  .  6o 

C-' 

C  . 

RES  ID 

$  .00 

0  . 

$ 

0  . 

15 .0'? 

s 

D  , 

NAT  G 

15  .00 

0  . 

$ 

0  . 

15 .60 

■p 

£  - 

COAL 

$  .00 

0  . 

$ 

0  . 

1  J  .  0 1 

s 

G 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12.64 

$ 

0 

M  , 

DEMAND 

SAVINGS 

$ 

4548  . 

11  .85 

$ 

53389 

N  . 

TOTAL 

120  . 

$ 

8290  . 

$ 

100404 

NON 

ENERGY 

SAVINGSC  +  ) 

/  C05T(  -  ) 

A  . 

ANNUAL 

RECURRING  ( +/- ) 

’S 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 

SAVINGSC  +  ) 

ITEM  COST(-) 

(  1  ) 

1.  BASELINE  DIFF.  $  99303. 


11.35 


30703  . 


d.  TOTAL 


$  99303 . 


YR 

DISCNT 

DISCOUNTED 

OC 

FACTR 

SAVINGSC  +  ) 

2) 

C  3  ) 

COSTC  -  )C  4  ) 

0 

1  .00 

99303  . 

99303  . 

(  +  )/COST(  -  )(  3A2 

+3Bd4  )$  1 

4 

5 

6 


FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  ) 


■$ 


17501  . 
9.51  YEAR 
230410 . 

1  .38 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )  = 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  ( AIRR  ) 


M/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBA4 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA4  ,  ALT  3 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  156561. 

B .  SIOH  $  8611. 

C  .  DESIGN  COST  $  9394 . 

D.  TOTAL  COST  (lA+lB+lC)  $  174566. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  (  ID  -  1£  -  IF  )  $  17456t.  . 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS 


ANNUAL  $ 


DISCOUNT  DISCOUNTED 


FUEL 


$/  MWHC 1  ) 


MWH/YR(2)  SAVINGS(3)  FACTORC  4  j  SAVINGS^  3  ; 


A  . 

ELECT 

$ 

31  .24 

119  . 

$ 

3727  . 

12  -43 

6 

6  w!  <2  b 

B  . 

DIST 

$ 

.00 

0  . 

0  . 

13  -56 

0 

C  . 

RESID 

$ 

.00 

0  . 

’$ 

0  . 

15  -09 

6 

<.j 

D  . 

NAT  G 

s 

.00 

0  . 

$ 

0  . 

15  -  8  6 

0 

E  . 

COAL 

$ 

.00 

0  . 

$ 

0  . 

13-61 

0 

F  . 

LPG 

$ 

.00 

0  . 

$ 

0  . 

12  -64 

0 

M  . 

DEMAND 

SAVINGS 

$ 

4528  . 

11  -85 

S 

N  . 

TOTAL 

119  . 

$ 

8255  . 

$ 

99983 

3.  NON  ENERGY  SAVINGSC  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  (+/-) 

C 1  )  DISCOUNT  FACTOR  ( TABLE  A  J 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 

SAVINGSC +)  YR  DISCNT 
ITEM  COST(-)  OC  FACTR 

(  1  )  (  2  )  (  3  ) 

1.  BASELINE  DIFF.  $  99303.  0  1.00 


11  .Si 


d54.b 

101270 


DISCOUNTED 
2  A  V I N  G  S  C  +■  }  / 
COSTC  -  )(  4  ) 
99303  . 


d  .  TOTAL  $  99303.  99303 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( -)( 3A2  +  3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/(  YRS  ECONOMIC  LIFE);*!: 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  )  $ 


200573  . 
23421  . 
7.45  YEAR: 

300556  . 

1 .72 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.72 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

//-  /¥ 


STUDY:  MAP8A4 
LCCID  1  -080 
4  CDNSUU  ■ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE;  93243-20  ECIP  ENERGY  STUDY 

FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA4 ,  AOT _4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  3Y :  M 

1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  138823. 

B.  SIOH  $  7636. 

C.  DESIGN  COST  $  8330. 

D.  TOTAL  COST  (lA+lB+lC)  $  154789. 


R I L  rl  A  R  r  I  ii 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  ~  IF ) 


0 

0 


154739 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  199: 


FUEL 


UNIT  COST 
■£■/  MWH(  1  ) 


A.  ELECT  $  31.24 

S.  OIST  T  .00 

C.  RESID  ■$  .00 

D.  NAT  G  $  .00 

E  .  COAL  $  .  00 

F.  LPG  $  .00 

M.  DEMAND  SAVINGS 

N.  TOTAL 


SAVINGS 
MWH/YR(  2 ) 

107  . 

0  . 

0  . 

0  . 

0  . 

0  . 

107  . 


ANNUAL  S 
SAVINGSC  3  ,) 


$ 

$ 

$ 

'$ 

$ 

■$ 

$ 

$ 


0  . 

0  . 
0  . 
0  . 
0  . 
4446  . 
7777  . 


DI5C0UN i 
FACTORC,  4  ,) 

12.43 

.1 J  »  o 
15 , 09 

1  o  -  b-  D 

lb  -  b  1 

I  b  «  5  ^4 

II  J35 


D I  SC  GUM  T  [ID 
S  A  V I N  C  b  5  J 

'b  '4  1  ‘  -'t  X  b. 


$ 

$ 

$ 

$ 


0 

52680 

94093 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 


ITEM 

1 .  BASELINE  DIFF 
d.  TOTAL 


SAVINGS(  +  ) 
COST(  -  ) 

(  1  ) 

$  99303. 

$  99303  . 


3A 1  ) 

%  25o0 

1 1  » S5 

S  J  u  J  b  o 

) 

YR 

DISCNT 

.DISCOUNTED 

OC 

FACTR 

3AVINGS(  +  )/' 

(2) 

(3) 

COST(  )(  4  ) 

0 

1  .00 

993 Oj  . 

99303  . 

iS(  +  )/ 

COST(  -  )( 

3A2  +  3Bd4  )$  129b3';- 

4 

5 


FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/'(  YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 


1  o  R  5  /  . 
9.13  YEAR 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C ) 


$ 


b  b  b  /  b> 


1  .4; 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )  = 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  fundin9>  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) 


N/A 


LIl-E  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAP8A4 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  i.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA4  ,  ALT  5 

ANALYSIS  DATE;  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY;  M.  RICHARME 


1  . 
A  . 
B  . 
C  . 
D  . 
£  . 
F  . 
G  . 


INVESTMENT 

CONSTRUCTION  COST  $ 
S I  OH  $ 
DESIGN  COST  $ 
TOTAL  COST  (lA+lB+lC)  $ 


153723 

8455 

9224 

171402 


SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 


PUBLIC  UTILITY  COMPANY  REBATE 
TOTAL  INVESTMENT  ( ID  -  IE  -  IF) 


$ 

$ 


0  . 

0  . 

171402. 


2.  ENERGY  SAVINGS  (  +  )  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  S 

AVINGS 

ANNUAL  $  DI 

SCOUNT 

DISCOUNTED 

hUEL  $/  MUJH(  1  ) 

MWH/YR( 2  ) 

s 

AVINGSC  3  j  FACT0F3:(  4  .) 

SAVINGS!.  5  ) 

A  - 

ELECT  $  31.24 

105  . 

$ 

3271  . 

12 . 43 

'$  40fc..t.4  . 

B  . 

01 ST  $  .00 

0  . 

$ 

0  . 

1  ^5  «  o 

4  0  . 

C  . 

RES ID  $  .00 

0  . 

s 

0  « 

15  «09 

4  -j  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

ij 

15 . 85 

4  O'  . 

E  . 

COAL  $  .00 

0  . 

s 

0  . 

j. J. 

5  , 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12 . 64 

'S  0  . 

M  . 

DEMAND  SAVINGS 

$ 

4366  . 

11.85 

S  51731  „ 

N  . 

TOTAL 

105  . 

$ 

7637  , 

S  8239 5  , 

NON 

ENERGY  SAVINGS(t)  / 

COST(  -  ) 

A  . 

ANNUAL  RECURRING  ( +/ 

-) 

3  C'  3  2 1'  , 

C 1 )  DISCOUNT  FACTOR 

( TABLE  A  ) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3Ai  ) 

$  98o8  7  . 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

-) 

SAVINGSC  +  ) 

YR  DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC  FACTR 

5  A  V I N  G  S  (  +  )  /' 

BASELINE  DIFF. 

(  1  ) 

(2)  (3) 

COST( 

-  )(  4  ) 

1  . 

$  99303 . 

0  1  .00 

99 

303  . 

d  . 

TOTAL 

$  99303 . 

99 

uOo  > 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  -  )(  3A2 +-38d4  )$  197990. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A  +  (  3Bdl/(  YRS  ECONOMIC  LIFE))!. 
.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5  +  3C) 


22585  . 
7.59  YEAR 
290385  . 


.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  / 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6 


IG )-  1  .69 

for  information  only. 


.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA4 ,  ALT  6 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY 

1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  1S7525. 

B.  SIOH  $  8664. 

C.  DESIGN  COST  $  9452. 

D.  TOTAL  COST  (lA+lB+lC)  $  175641. 


STUDY:  MAPSA4 
LCCID  1.080 
4  C  L  N  S  U  3  .  o 


M  .  K I C  H  A I  \  M  L 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


0 

0 


175641 


OF  NISTIR 

85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DI 

SCOUNTED 

FUEL 

$/ 

MUH(  1  ) 

MUIH/YR(  2  ) 

SAVINGS( 3  ) 

FACTOR( 4  ) 

SA 

V INGS( 5  ) 

A.  ELECT 

$ 

31  .24 

138  . 

$ 

4323  . 

12 .43 

53  740 

B.  DIST 

$ 

.00 

0  . 

$ 

0  . 

13.56 

s 

0 

C.  RESID 

$ 

.00 

0  . 

$ 

0  . 

15.09 

3 

D.  NAT  G 

$ 

.00 

0  . 

$ 

0  . 

1  5 . 66 

3 

I.::- 

£ .  COAL 

% 

.00 

0  . 

$ 

0  . 

13.61 

(.2 

F  .  LPG 

$ 

.00 

0  . 

$ 

0  . 

1  u  .64 

$ 

0 

M.  DEMAND 

SAVINGS 

$ 

5324  . 

11  .85 

$ 

o  0  3  o 

N.  TOTAL 

138  . 

$ 

9647  . 

S 

i  1 8  3  3> 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- J 

(1)  DISCOUNT  FACTOR  (TABLE  A) 


11  .85 


J  A 1  ) 

) 

YR 

DISCNT 

DISCOUNTED 

OC 

FACTR 

SAVINGSC  ) 

(2) 

(  3  ) 

COSTC  ""  A  4  ) 

0 

1  .00 

99303  . 

SAVINGSC  +  ) 

ITEM  COST(-) 

(  1  ) 

1.  BASELINE  DIFF.  $  99303. 

d.  TOTAL  $  99303.  9930; 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+38d4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  )  S 


198203  . 
24613 . 
7.14  YEAR 
315029  . 

1 .79 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR); 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BAS,  ALT  2 
ANALYSIS  DATE;  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  8YY 


MAPBA6 
1  .060 


M.  RICiTARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

3305  . 

8  . 

SI  OH 

$ 

182  . 

C  . 

DESIGN  COST 

■3 

199  . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

3686  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

G  . 

TOTAL  INVESTMENT  ( ID  - 

IE 

-  IF) 

0  . 

0  . 

S  36SS . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


OF  NIST I 

R  85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  190  3 

UNIT  COST 

S A V I NGS 

ANNUAL  $ 

DISCOUNT 

DIS 

COUNTED 

FUEL 

$/  MWH( 1  ) 

MWH/YRC  2  ) 

SAVINGSt  3  ) 

FACTORC  4  ) 

3AV 

INGSt  3  ; 

A.  ELECT 

$  31  .24 

3  . 

$ 

33  . 

12  -43 

6 

IcJ.. 

B.  DIST 

$  .00 

0  . 

$ 

0  . 

1 3  -  56 

6 

(  1 

C.  RESID 

$  .00 

0  . 

$ 

0  . 

13  -  09 

'$ 

"'sJ 

D .  NAT  G 

$  .00 

0  . 

$ 

0  . 

15  -  8  o 

6 

0 

E .  COAL 

$  .00 

0  . 

$ 

0  . 

13  -  6 1 

$ 

0 

F  .  LPG 

$  .00 

0  . 

$ 

0  . 

12  -64 

8 

0 

M.  DEMAND 

SAVINGS 

$ 

Ill . 

11.85 

4; 

131'7 

N.  TOTAL 

3  . 

$ 

194  . 

'$ 

:■  ^  ^ 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  t +/- ) 

tl)  DISCOUNT  FACTOR  (TABLE  A) 

{2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 


11.85 


1 

$ 


/  >4 


B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC -  ) 

OC 

FACTR 

SAVINGSC  +  ) 

(1) 

(2) 

(3) 

COSTC  -  )(  4  ) 

1  . 

BASELINE  DIFF. 

$  3520 . 

0 

1  .00 

3520  . 

d. 

TOTAL 

$  3520  . 

3520  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  ) 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  )  $ 


4  S  1  4  . 
496  . 

7.43  YEAR- 
6666  . 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.81 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding)  4, 5, -6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIPJ 
INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
i-ISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA6  ,  ALT  3 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY;  M 


STUDY:  MAP8A6 
LCCID  1  .060 
4  CENSUS :  3 


K I C  H  Pi  K  PI  I: 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B .  SIOH  $ 

C.  DESIGN  COST  $ 

D.  TOTAL  COST  (lA+lB+lC)  $ 


3702  . 
204  . 
223  . 
4129 


£.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
PUBLIC  UTILITY  COMPANY  REBATE  $ 

TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

ENERGY  SAVINGS  (+)  /  COST  (-) 


0  . 

0  . 


4129  . 


'E 

OF  N I  STIR  85-3273-X 

USED  FOR  DI 

SCOUNT 

FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

F 

UEL 

$/  MUIH(  1  ) 

MWH/YR( 2  ) 

SAVINGSC  3  ) 

FACTORC  4  ) 

b  H  V I N  G  b  C  b  ) 

A 

.  ELECT 

$  31.24 

3  . 

$ 

78  . 

12.43 

b  Y  /  b 

B 

.  DIST 

$  .00 

0  . 

s 

0  . 

1 3 . 56 

C 

.  RES  ID 

S  .00 

0  . 

$ 

0  . 

15 .09 

D 

.  NAT  G 

S  .00 

0  . 

s 

0  . 

1  5 . 86 

$  (j 

E 

.  COAL 

$  .00 

0  . 

$ 

0  . 

1  6  .  o  1 

T  0 

F 

.  LPG 

$  .00 

0  . 

$ 

0  . 

1 2 . 64 

$  0 

M 

.  DEMAND 

SAVINGS 

$ 

105  . 

11  .85 

1  b  b 

N 

.  TOTAL 

3  . 

$ 

184  . 

s  2220 

NON  ENERGY 

SAVINGSC  +  ) 

/  COST( -  ) 

A  » 

ANNUAL 

RECURRING  ( + 

/-) 

‘T  2  i  c. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X 

3A1  ) 

11  .85 

S 

B.  NON  RECURRING 

SAVINGSC +  )  /  COSTSC 
SAVINGSC  +  ) 

-  ) 

YR 

DISCNT 

DISCOUM TED 

ITEM 

COSTC  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

Cl) 

(2) 

(3) 

COST(  -  )C  4  ) 

1 .  BASELINE  DIFF 

$  3520  . 

0 

1  .00 

3520  . 

d.  TOTAL 

$  3520. 

3520  . 

4 

5 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  3Bd4  )$ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  )  $ 


6080  . 
634  . 

6.51  YEAR 
3300  . 
2.01 


7.  SAVINGS  TO  INVESTMENT  RATIO  CSIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP .  fundi  ng ;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  ( AIRR  ) 

/(/'  /? 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY;  MAPBA6 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE;  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BA6  ,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY;  M.  RICHARME 


1  . 
A  » 
B  . 
C  . 

D  . 

E  . 

h  « 

G  . 


INVESTMENT 

CONSTRUCTION  COST  $  3305. 

SI OH  $  182. 

DESIGN  COST  $  199  . 

TOTAL  COST  (lAl-lB  +  lC)  $  3686. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
PUBLIC  UTILITY  COMPANY  REBATE  $ 

TOTAL  INVESTMENT  (ID  -  IE  -  IF  ) 


0  . 

0  . 

$  3b86 . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS 
FUEL  $/  MUJH(  1  )  MWH/YR(  2  ) 


A  » 

ELECT 

$ 

31  .24 

DIST 

$ 

.00 

0  . 

c . 

RES  ID 

$ 

.00 

0  . 

D  . 

NAT  G 

$ 

.00 

0  . 

c.  . 

COAL 

$ 

.00 

0  . 

F  - 

LPG 

$ 

.00 

0  . 

M  - 
N  . 

DEMAND 

TOTAL 

SAVINGS 

3  . 

ANNUAL  $ 

DISCOUNT 

DI^ 

3C0UNTED 

SAVINGS( 3  ) 

FACTOR( 4 ) 

3A‘ 

»IMGS(,  5  ) 

$ 

83  . 

12.4  :j 

'!• 

1  0  -0  a 

$ 

0  , 

'h 

kj 

$ 

0 

1  5  -  09 

4> 

$ 

0  - 

JU  O  a  1.,' 

h 

$ 

0  . 

lb.  b  1 

'i> 

(y  . 

$ 

0  . 

12 .84 

3 

0  . 

$ 

Ill . 

11  .85 

$ 

L  3 1  7  , 

$ 

194  « 

$ 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  11.85 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 


B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - } 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

S  A  V I N  G  b  (  4  ) 

BASELINE  DIFF. 

(1) 

(2) 

(  3  ) 

COST (  -  )(  4  ) 

1  - 

$ 

3520  . 

0 

1  .00 

3520  . 

d  . 

TOTAL 

$ 

3520  . 

3520  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  )  $ 


4314  . 
49b  . 

7.43  YEAR 
b666  , 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG) 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

4;*  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for 


1  .81 

information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


//- 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAP8A6 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIPJ  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BAG,  ALT  5 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M 


KlCneV^l'ic 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  3702. 

B.  SIOH  $  204. 

C.  DESIGN  COST  $  223. 

D.  TOTAL  COST  ( lA+lB+lC  )  $  4129. 

£.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
F  .  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  ~  IE  -  IF) 

2.  ENERGY  SAVINGS  (  t- )  /  COST  (-) 


0 

0 


4129 


E  OF 

■  NISTIR  85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNIED 

FUEL 

$/  MWH( 1  ) 

MWH/YR(  2 ) 

SAVINGS! 3  ) 

FACTORC  4 ) 

SAV  INGSk,  5  ) 

A  . 

ELECT 

$  31.24 

o  . 

$ 

78  . 

12  -43 

b  ' 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

1  » ill  o 

3  0 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

1  ’7j  _  0  .  7 

3  b' 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

1  3  .  b  '1: 

’ 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13  -  6 1 

$  () 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

1 2  -  b  4 

■$  0 

M  . 

DEMAND 

'  SAVINGS 

$ 

105  . 

1 1  . 85 

1245 

N  . 

TOTAL 

o 

vJ  - 

$ 

184  . 

$  2  b  2  0 

NON 

ENERGY 

■  SAVINGS(+) 

/  COST(-) 

A.  ANNUAL  RECURRING  ( +/- ) 

( 1  )  DISCOUNT  FACTOR  ( TABLE  A  ) 


11  .85 


( 2  )  DISCOUNTED 

SAVING/COST  (3A  X 

3A1  ) 

$ 

.  NON  RECURRING  S 

AVINGS(  +  ) 

/  COSTS!- 

-) 

SAVINGS!  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST!  -  ) 

OC 

FACTR 

o  A  V I N  G  5  !  )  / 

( 1 ) 

(2) 

(  3  ) 

COST!  •"  )!  ) 

1.  BASELINE  DIFF. 

$ 

3520  . 

0 

1  .00 

3520  . 

d.  TOTAL 

$ 

3520  . 

3520 

4 

5 

6 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  -  )(  3A2  f-3Bcl4  )$ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  (lG/4) 

TOTAL  NET  DISCOUNTED  SAVINGS  (  2N5+3C  ) 


6080  . 

6  '4  . 

6.51  YEAR 
8300  . 

2  .01 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

.***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

{!/' 


N/1 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY; 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243~20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BAS,  ALT  6 
ANALYSIS  DATE:  11-09--94  ECONOMIC  LIFE  15  YEARS  PREPARED  SY  ; 


M  A  R'  B  A  o 
i  .  080 


M  .  K I  C  hi  {~i  i  •,  M  c. 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

3620  . 

B  . 

SIOH 

$ 

199  . 

C  . 

DESIGN  COST 

$ 

218  . 

D  . 

TOTAL  COST  !1A+18+1C) 

$ 

4037  . 

£  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT  $ 

F  . 

PUBLIC  UTILITY  COMPANY 

RE 

BATE  % 

G  . 

TOTAL  INVESTMENT  !  ID  - 

IE 

-  IF  ) 

0  . 

0  . 

$  4037  . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85~3273-X  USED  FOR  DISCOUNT  FACTORS 
UNIT  COST  SAVINGS  ANNUAL  $ 

FUEL  $/  MWH( 1  )  MUH/YR(2)  SAVINGS(3) 


OCT  1993 
DISCOUNT 
FACTOR! 4  ) 


DISCOUNTED 
s  H  V I  T'  i  s  C'  V.  s  ) 


A  . 

ELECT  $ 

31  .24 

$ 

' 9  '('S  - 

1  L.)  -  ’’-  t  wi 

'i 

8  . 

DIST  $ 

.00 

0  . 

s 

0  . 

L  -  D  O 

"B 

0 

C  . 

RESID  $ 

.00 

0  . 

% 

0  . 

15 .0‘> 

p' 

D  . 

NAT  G  $ 

.00 

0  . 

$ 

0  . 

1  Cl  -  b  6 

•J 

E  . 

COAL  $ 

.00 

0  . 

$ 

0  . 

13-61 

1  -t"- 

b' 

F  . 

LPG  $ 

.00 

0  . 

$ 

0  . 

12  -64 

'B 

0 

M  . 

DEMAND 

SAVINGS 

$ 

130  . 

11-85 

$ 

1  b  4  4 

N  . 

TOTAL 

3  . 

$ 

228  - 

$ 

L.  /  b 

NON 

ENERGY 

SAVINGS!  +  ) 

/  COST!-) 

A.  ANNUAL  RECURRING  ( +/- J 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 


11  .35 

■h 


B.  NON  RECURRING  SAVINGS! +  )  /  COSTS( -  ) 


SAVINGS!  +  ) 

YR 

DISC NT 

DISCOUNT  ED 

ITEM 

COST!  -  ) 

OC 

FACTR 

SAVINGS!  +  ) 

!i) 

!  2  ) 

!  3) 

COST!  -  )!  4  ; 

1 . 

BASELINE  DIFF. 

$ 

3520  . 

0 

1  .00 

3520  . 

d  . 

TOTAL 

$ 

3520  . 

3520  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS!  +  )/COST( -)(  3A2  +  3Bcl4  )$  s056  . 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+!  3Bdl/!  YRS  ECONOMIC  LIFEjj'S  S7s  . 


5.  SIMPLE  PAYBACK  PERIOD  ! lG/4  ) 


5.97  YEAR 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  ! 2N5  +  3C  ) 


S  3  8  i  i  - 


7.  SAVINGS  TO  INVESTMENT  RATIO  !SIR)=!6  /  IG 2.18 

!  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Pro ject- does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  !AIRR); 


N/ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBBIO 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  ^^LCCID  1,080 
INSTALLATION  .3<  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUd  :  S 
PROJECT  NO.  &  TITLE:  93243~20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BBIO.  ALT  L  __ 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  8Y ;  M.  RICHrtRME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  9363. 

B.  SIOH  $  515. 

C.  DESIGN  COST  S  562. 

D.  TOTAL  COST  (lA+lB+lC)  $  10440. 


SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
PUBLIC  UTILITY  COMPANY  REBATE  $ 


0  . 

0  . 


G  . 

TOTAL  INVESTMENT  ! ID 

-  IE  -  IF 

2  - 

ENERGY  SAVINGb  ! +  )  /  ' 

COST  ! -  ) 

DATE  OF  NISTIR  85-3273-X 

USED  FOR 

UNIT  COST 

SAVINGS 

FUEL  $/  MWH!  1  ) 

MWH/YR! 

A .  ELECT  $  31  .24 

8  . 

8.  DIST  $  .00 

0  . 

C.  RESID  ■$  .00 

0  . 

D.  NAT  G  $  .00 

0  . 

E.  COAL  $  .00 

0  . 

F.  LPG  $  .00 

0  . 

M.  DEMAND  SAVINGS 

N.  TOTAL 

8  . 

3  . 

NON  ENERGY  SAVINGS!  +  ) 

/  COST!- 

ANNUAL  $ 
SAVINGS! 3  ) 

$  241  . 

$  0 . 
$  0  . 

'S  0  . 

$  0  . 

$  0  . 

$  321  . 

$  562  . 


10440 . 


D I S  C  0  U  N  T  D I S  C:  0  U  N  T  £  D 
FACTOR! 4  )  SAVINGS!  5  ) 


12,43 

S 

393  3 

1  3 , 36 

G 

0 

15 ,09 

1. 

- 

.1  -.9  ,  OO 

3 

=..j 

1  3  -  6 1 

3 

V.V 

12 , 64 

$ 

0 

11  ,85 

$ 

3810 

$ 

680 1 

A.  ANNUAL  RECURRING  ! +/- ) 

!1J  DISCOUNT  FACTOR  ! TABLE  A) 

!2)  DISCOUNTED  SAVING/COST  ! 3A  X  3A1  ) 

B.  NON  RECURRING  SAVINGS!  +  )  /  COSTS!-) 


1  i  .  8  S 


SAVINGS!  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST!  - ) 

OC 

FACTR 

SAVINGS!  +  )/ 

!  1  ) 

!  2  ) 

3  ) 

COS T(  -  )(  4  ) 

1  , 

BASELINE  DIFF. 

$  5613. 

0 

1  .00 

56 1 3  . 

d  , 

TOTAL 

$  5613. 

561 3  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS!  +  )/C0ST! -)!  3A2+-3Bd4  )$  6348. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+! 3Bdl /( YRS  ECONOMIC  LIFE))$  998. 

5.  SIMPLE  PAYBACK  PERIOD  ! lG/4  )  10.46  YEA 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  !  2N5  +  3C  )  'T  13149. 

7.  SAVINGS  TO  INVESTMENT  RATIO  !SIR)=!6  /  IG  )=  1.26 

! IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

****  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  !AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP  ) 

^  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 

discrete  PORTION  NAME:  8810,  ALT  3 
hNALVSIS  DATE-  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY 


STUDY:  MAPBGiO 
LCCID  1-080 
4  CENSUS :  3 


RICH  A  R  M  E 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

10488 . 

B  . 

SI  OH 

$ 

577  . 

C  . 

DESIGN  COST 

$ 

630  . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

11695  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT  $ 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE  S 

G  . 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

0 

A 

ENERGY  SAVINGS  (+)  /  CO 

s  r 

(-) 

0  - 
0  - 


1 1 6  '9  S 


date  of  NISTIR  85-32p-X  USED '  FOR  DISCOUNT  FACTORS  OCT  199; 


fuel 


UNIT  COST 
$/  MWH(  1  ) 


A.  ELECT  $  31.24 

B.  OIST  $  .00 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

E.  COAL  $  .00 

F.  LPG  $  .00 

M.  DEMAND  SAVINGS 

N.  TOTAL 


SAVINGS 
MWH/YRC  2  ) 

7  . 

0  . 

0  . 

0  . 

0  . 

0  . 


ANNUAL  $  DISCOUNT  DISCOUNTED 

SAVINGSC  3  )  FACTORC  4  )  SAVINGSi.  S  j 


$ 

$ 

$ 

$ 

$ 

•$ 

$ 

$ 


0 

0 

0 

0 

0 

304  , 
531  , 


12.43 

1  J  - 

IS  .09 
i  0 . 8  6 

1  ^.0  .  b  1 

12.64 

11.85 


$ 


S 

$ 

$ 

s 


28. 


NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 


11.85 


■i 

$ 


A.  ANNUAL  RECURRING  ( +/- ) 

Cl)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 

ITEM 

1  -  BASELINE  DIFF  . 
d.  TOTAL 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  C2N5  +  3C)  .3 


3600  . 
6427  . 


"'■I  '.3 

O  /  v))  O 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

COST(  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(  1  ) 

(2) 

(3) 

COSTC  -  )C  4  ) 

$  5613. 

0 

1  .00 

5613  . 

S  5613. 

5613  . 

1389  . 

8.42  YEAR; 

177  76  . 

1 .52 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)K6  /  IG  )= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BBIO,  ALT  4 

ANALYSIS  DATE;  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY;  M.  RICHARME 


STUDY;  MAP8810 
LCCID  1.080 
4  CENSUS:  3 


1  .  INVESTMENT 
A.  CONSTRUCTION  COST 
B 
C 


D 


^  9363 . 
SIOH  $  515  . 
DESIGN  COST  $  562." 
TOTAL  COST  (lA+lB+lC)  $  10440 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF ) 

2.  ENERGY  SAVINGS  C+)  /  COST  (-J 


0 

0 


10440 


'E 

OF  NISTIR  85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

S/  MWH( 1  ) 

MWH/YR(  2 ) 

SAVINGSC  3  ) 

FACTORC  4 

)  SAvINl 

.SC  3  ) 

A 

.  ELECT 

$  31 .24 

8  . 

$ 

241  . 

12.43 

’$ 

B 

.  DIST 

$  .00 

0  . 

$ 

0  . 

13 .56 

C 

.  RESID 

$  .00 

0  . 

$ 

0  . 

1  ‘J  U‘  '7 

■rl 

D 

.  NAT  G 

■$  .00 

0  . 

$ 

0  . 

15 ,66 

S 

E 

.  COAL 

$  .00 

0  . 

$ 

0  . 

13,61 

$ 

6 

F 

.  LPG 

S  .00 

0  . 

$ 

0  . 

12 ,64 

0 

M 

.  DEMAND 

SAVINGS 

$ 

322  . 

11  .85 

$ 

3810 

N 

.  TOTAL 

8  . 

$ 

562  . 

$ 

6802 

NON  ENERGY 

SAVINGSC  +  ) 

/  COSTC  -  ) 

A  . 

ANNUAL 

RECURRING  C  +/-  ) 

6  2 

(  1  )  DI 

SCOUNT  FACTOR  (TABLE  A) 

1 1  . 85 

(2)  DISCOUNTED  SAVING/COST  (  3A 

X 

3A1 

) 

■i 

7  35 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS( - 

■) 

SAVINGSC  +  ) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(  1  ) 

(2) 

(  3  ,) 

COSTC  -  )C  4  ) 

1 

.  BASELINE  DIFF. 

$  5613. 

0 

1  .00 

5613  . 

d 

.  TOTAL 

$  5613. 

56 1 3  . 

4 

5 

6 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  6348. 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/(  YRS  ECONOMIC  LIFE ) )$  998. 
SIMPLE  PAYBACK  PERIOD  ( lG/4  )  10.46  YEAF 
TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $  13149. 

1  .26 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

CIF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

INSTALLATION  &  LOCATION;  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE;  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME ;  BBIO,  ALT  5 

ANALYSIS  DATE;  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY;  M.  RICHARME 


STUDY;  MAP6B10 
LCCID  1 .080 
4  CENSUS ;  3 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

'$ 

10488 . 

B  . 

SIOH 

$ 

577  . 

C  . 

DESIGN  COST 

$ 

630  . 

0  . 

TOTAL  COST  (1A+16+1C) 

$ 

11695  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0  . 

CT 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0  . 

G  , 

TOTAL  INVESTMENT  (  ID  - 

IE 

-  IF) 

$ 

> 

-L.  - 

ENERGY  SAVINGS  (+)  /  C 

OST 

(“) 

DATE  OF  NISTIR  85-3273-X 

USED 

FOR  DISCOUNT 

FACTORS  OCT 

1 1  b  9  b  . 


FUEL 


UNIT  COST 
$/  MUJH(  1  ) 


SAVINGS 
MUIH/YRC  2  ) 


ANNUAL  $ 
SAVINGS(  3 ) 


DISCOUNT 
FACTO R(,  4  ) 


DISCOUNTED 
SA V  I  r'lG'.A.  .) 


A  . 

ELECT  $  31.24 

7  . 

$ 

227  . 

12.43  i 

2  9  / 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

lb  .56  '1* 

1 J 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

1 5 . 0  9 

D  . 

NAT  G  $  .00 

0  . 

■$ 

0  . 

1 5 . 86  6 

0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  , 

13.61  $ 

0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64  $ 

0  , 

M  . 

DEMAND  SAVINGS 

$ 

304  . 

11.85  S 

3b00  . 

N  . 

TOTAL 

7  . 

$ 

531  . 

$ 

64^  /  , 

NON 

ENERGY  SAVINGS(+)  / 

COST( -  ) 

A  . 

ANNUAL  RECURRING  ( +/- 

-) 

9 

(  1 )  DISCOUNT  FACTOR 

(TABLE  A) 

11.86 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

D  /  J  b  . 

B  . 

NON  RECURRING  SAVINGS(  +  ) 

/  COSTS( - 

-) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(  1  ) 

(2) 

(  3  ) 

COST(  -  K  4  ) 

1  . 

BASELINE  DIFF. 

$ 

5613  . 

0 

1  .00 

5613  . 

d. 

TOTAL 

$ 

5613  . 

5613  . 

4 

5 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE;)$ 
SIMPLE  PAYBACK  PERIOD  (lG/4) 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  C 2N5  +  3C  ) 


11348  . 
1389  . 
8.42  YEAR 
17776  . 

1 .52 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAP8B10 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS’-  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BSIO,  ALT  6 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  16  YEARS  PREPARED  BY:  M.  RICHARML 


1 

A 

B 


INVESTMENT 

CONSTRUCTION  COST  S  10256. 

SIOH  $  564. 

DESIGN  COST  $  616. 

TOTAL  COST  C lA+lB+lC)  $  11436. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
PUBLIC  UTILITY  COMPANY  REBATE  $ 

TOTAL  INVESTMENT  (ID  -  IE  -  IF ) 

ENERGY  SAVINGS  (+)  /  COST  (-) 


0 

0 


1143b . 


0 

F  NISTIR 

85-3273- 

-X  USED  FOR  DISCOUNT 

FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL'  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/ 

MUH(  1  ) 

MWH/YR( 2  ) 

5 A V I  NGo(  3  ) 

FAC TOR ( 4  ) 

SAV ii-ibSC  j 

A  . 

ELECT 

$ 

31  .24 

9  . 

$ 

282  . 

12.43 

$  oSOS 

B  . 

DIST 

s 

.00 

0  . 

$ 

0  . 

13 . 56 

C  . 

RES  ID 

.00 

0  . 

$ 

0  . 

15 . 0'-* 

'  i-  V 

D  . 

NAT  G 

$ 

.00 

0  . 

'$ 

0  . 

l5 .36 

s 

c 

- 

COAL 

$ 

.00 

0  . 

0  . 

13 .61 

'1? 

F  . 

LPG 

$ 

.00 

0  . 

$ 

0  . 

12.64 

$  0 

M  . 

DEMAND 

SAVINGS 

$ 

376  . 

11.85 

S  ■^1  ''1 0 1 

N  . 

TOTAL 

9  . 

$ 

657  . 

$  7954 

3.  NON  ENERGY  SAVINGS(  +  )  /  C05T( -  ) 
A.  ANNUAL  RECURRING  (+-/-) 


(.1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X 

3A1  ) 

11  .85 

6 

B.  NON  RECURRING 

SAVINGS(  +  )  /  COSTS( 
SAVINQS(  +  ) 

-) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(  1  ) 

(2) 

(3) 

COST(  -  )(  4  ) 

1 .  BASELINE  DIFF 

.  $  5613  . 

0 

1  .00 

561 3  . 

d.  TOTAL 

$  5613. 

5613  . 

5b4  1  . 


4 

5 

6 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/C0ST( -  )( 3A2  +  38d4  )$ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/C YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  )  $ 


11254  . 
1508  . 
7.59  YEA 
19207  . 
1  . 63 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )  = 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY- 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE;  93243-20  '  ECIP  ENERGY  STUDY 
l-ISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  8812,  ALT  2 
ANALYSIS  DATE;  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPB812 
1  .080 


M.  RICHARME 


1  . 
A  . 
B  . 
C  . 
D  . 
E  . 
F  . 
G  . 


INVESTMENT 

CONSTRUCTION  COST  $ 

SIOH  $ 

DESIGN  COST  $ 

TOTAL  COST  ( lA+lB+lC  )  $ 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 
PUBLIC  UTILITY  COMPANY  REBATE 
TOTAL  INVESTMENT  C ID  -  IE  -  IF J 


29447  . 
1620  . 
1767  . 
32834  . 


0  . 

0  . 

$  32834  . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


TE 

OF  NISTIR  8S~3273-X 

USED  FOR  DISCOUNT  FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  ‘J 

DISCOUNT 

DISCOUNTED 

hUEL 

$/  MWH(  1  ) 

MUIH/YRC  2  ) 

SAVINGSC 

3) 

FACTORC  4  ) 

b  A  V  1  i’'"!  (j:  b  (  b  ) 

A 

.  ELECT 

$  31 .24 

30  . 

$ 

949  . 

12 .43 

il797 

B 

.  DIST 

$  .00 

0  . 

'$ 

0  . 

13.56 

$  0 

C 

.  RES ID 

$  .00 

0  . 

$ 

0  « 

1 5  .  O'? 

b 

D 

.  NAT  G 

.00 

0  . 

$ 

0  . 

i  5  .  C:i  6 

b  (J 

E 

.  COAL 

$  .00 

0  . 

•$ 

0  . 

1 3 . 6 1 

b  0 

F 

.  LPG 

$  .00 

0  . 

$ 

0  . 

12.64 

$  0 

M 

.  DEMAND 

SAVINGS 

$ 

126 

'6  « 

11.85 

^  *  I 

N 

.  TOTAL 

30  . 

$ 

221 

5  - 

$  2  b  8  0  2 

NON  ENERGY 

SAVINGSC  +  ) 

/  COST(-) 

A  . 

ANNUAL 

RECURRING  ( +/-  ) 

1  i  .j  ^ 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11  .8-5 

(  2)  DI 

SCOUNTEO  SAVING/COST  ( 3A 

X 

3A1  ) 

.1  ^1-  0  'J  /■' 

B  . 

NON  RECURRING  SAVINGS(+)  /  COSTS( - 

-) 

SAVINGSC  +  ) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(  1  ) 

C2) 

(3) 

COSTC 

-  .)(  4  ,) 

1 

.  BASELINE  DIFF. 

$  29270  . 

0 

1  .00 

29 

270  . 

d 

.  TOTAL 

$  29270 . 

29270 . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  VCOST(  -  )(  3A2  +  3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE)J$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


43277  . 
3349  . 
6.14  YEAR 
70079 . 
2.13 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR); 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBBIL 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BB12,  ALT  3 

ANALYSIS  DATE;  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY’  M.  RICHARME 


1 . 

INV 

ESTMENT 

A  - 

CONSTRUCTION  COST 

$  32080. 

B  K 

SIOH 

$  1765. 

C  - 

DESIGN  COST 

$  1925. 

D  . 

TOTAL  COST  (lA+lB+lC) 

$  35770  . 

£  . 

SAL 

VAGE  VALUE  OF  EXISTING  EQUIPMENT 

0  . 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0  . 

G  . 

TOT 

AL  INVESTMENT  (ID  - 

IE  -  IF) 

i  3577 

0  . 

'y 

ENE 

RGY  SAVINGS  (+)  /  COST  (-) 

DATE  0 

F  NISTIR  85-3273-X 

USED  FOR  DISC 

OUNT 

FACT  ORS 

OC r  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCI 

GUN TED 

FUEL  ■$/  MWH(  1  ) 

MWH/YR( 2  ) 

SAVINGS! 3  ) 

F  A  C  r  0  R!  4  ) 

SAVIi 

NGSC  5  .) 

A  . 

ELECT  $  31.24 

29  .  ■ 

$ 

909  . 

1  u  .  4  o 

$ 

llStCy 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.66 

0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15 .09 

s 

0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

'S 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13.61 

s 

0 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12 .64 

$ 

0 

M  . 

DEMAND  SAVINGS 

$ 

1212  . 

11  .85 

$ 

jL  4  ib  <  J 

N  . 

TOTAL 

29  . 

$ 

2121  . 

$ 

25657 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 


B.  NON  RECURRING  SAVINGS(+)  /  COSTS(-) 


SAVINGS!  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST! - ) 

OC 

FACTR 

SAVINGS!  +  )/ 

(  1  ) 

(2) 

(3) 

COST!  ■■■■  )(  4  j 

1 .  BASELINE  DIFF  . 

$  29270  . 

0 

1  .00 

292/6 . 

d.  TOTAL 

$  29270. 

29270  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  58587. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl /(  YRS  ECONOMIC  LIFE  )  ,)'$  6546. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  5.46  YEAR ; 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  1  ^  84244. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  2.36 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

***;*  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAP8B12 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  . LCCIO  _^1.080 

INSTALLATION  &  LOCATION  "■  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS-  o 
PROJECT  NO.  &  TITLE:  93243*20  ECIP  ENERGY  STUDY 

FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BB12,  ALT  4^  ^^  ^  j  vn-v,.- 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LlhE  15  YEARS  PKLPAKLD  B  r  :  M.  RiUl^Hr^llc. 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B.  SIOH  $ 

C.  DESIGN  COST  * 

0.  TOTAL  COST  UA+IB  +  IC)  $ 


29447 . 
1620  . 
1767  . 
32834  . 

e’  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE^  $ 

G.  TOTAL  INVESTMENT  C ID  -  IE  -  IF  ) 


0  . 
0  . 


32834 


NERGY  SAVINGS  (+)  /  ' 

COST  ( -  ) 

OF  NISTIR  85-3273-X 

USED  FOR  DISC 

-OUNT 

FACTORS 

OCT  1993 

UNIT  COST 

SA V I NGS 

ANNUAL  $ 

DISCOUNT 

FUEL 

$/  MWH( 1  ) 

MI/JH/YR(  2  ) 

SAVINGSt  3 ) 

FACTOR^  4 

A.  ELECT 

$  31  .24 

30  . 

$ 

949  . 

12 .43 

B.  DIST 

$  .00 

0  . 

$ 

0  . 

1 3 . 56 

C.  RESID 

S  .00 

0  . 

3 

0  . 

15.09 

D  .  NAT  G 

$  .00 

0  . 

$ 

0  . 

IS  .86 

E  .  COAL 

$  .00 

0  . 

$ 

0  . 

13.61 

F  .  LPG 

$  .00 

0  . 

$ 

0  . 

12 .6  4 

M.  DEMAND  SAVINGS 

$ 

1266  . 

11  .86 

N.  TOTAL 

30  . 

$ 

2215  . 

U13C0UNTEL' 
SAVINGb(.  3  ) 


$ 

3 

3 

3 

■1 

$ 

$ 


1179 


0  . 
0  . 

15004  . 
26802  . 


NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 
A.  ANNUAL  RECURRING  ( +/- ) 


116. 


11  .85 


(2)  DISCOUNTED 

SAVING/COST  ! 3A  X 

3A1  ) 

$  1 

B.  NON  RECURRING  SAVINGS! +)  /  COSTS! 

SAVINGS!  +  ) 

-) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST! -  ) 

OC 

FACTR 

SAVINGS!  +  )/ 

(  1  ) 

!2) 

!  3) 

COST!  --  X  4  j 

1  .  BASELINE  DIFF  . 

$  29270  . 

0 

1  .00 

29270 . 

4 

5 


cl.  TOTAL  $  29270. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  3Bd4 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bcll/(  YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  ) 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG 

C IF  <  1  PROJECT  DOES  NOT  QUALIFY  )  ' 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  CAIRR): 


29270 . 

43277  . 
5349  . 

6.14  YEAR: 

70079  . 

2 . 13 

8.44  % 


$ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPSBiC 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  SB 12,  ALT  5 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

32080 . 

B  . 

SIOH 

$ 

1765  . 

C  . 

DESIGN  COST 

$ 

1925  . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

35770  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

G  . 

TOTAL  INVESTMENT  (  ID  - 

IE 

-  IF  ) 

■L.  X 

ENERGY  SAVINGS  (+)  /  COST 

(  -  ) 

$ 


0  . 
0  . 


35770 . 


OF  NISTIR  85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUN  TED 

FUEL 

%/  MWH(  1  ) 

MWH/YR( 2  ) 

SAVINGSC  3 ) 

FACTOFJ  4  ) 

SAVING:.-!  5  ; 

A.  ELECT 

$  31 .24 

29  . 

S 

909  . 

1  iCll  »  A 

$  llL'-'5i: 

8.  DIST 

$  .00 

0  . 

% 

0  X 

1  -J  X  ^3  b 

S  0 

C.  RESID 

$  .00 

0  . 

$ 

0  . 

15.09 

•i'  0 

0.  NAT  G 

$  .00 

0  . 

$ 

0  X 

1  5 , 8  u 

'0 

L .  COAL 

%  .00 

0  . 

$ 

0  . 

13 .61 

$  0 

F  .  LPG 

$  .00 

0  . 

$ 

0  . 

12.64 

^  0 

M.  DEMAND 

)  SAVINGS 

$ 

1212  . 

11  .85 

$  14363 

N.  TOTAL 

29  . 

$ 

2121  . 

$  25657 

NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 


11.85 


B 


SAVINGSC  +  ) 
COST(  -  ) 

(  1  ) 

$  29270. 


3A1  ) 

$  2 

) 

YR 

DISCNT 

DISCOUNTED 

OC 

FACTR 

SAVINGS(  +  )/ 

(2) 

(3) 

COST(  -  )(  4  ) 

0 

1  .00 

29270  . 

29270  . 

4 

5 

6 
7 


ITEM 

1.  BASELINE  DIFF. 

d.  TOTAL  $  29270. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  3Bd4  )$  58587 

FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $ 


6546  . 

5.46  YEAR: 

84244  . 
2.36 


SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  ( AIRR  ) 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY;  MAP8B12 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  8812,  ALT  6 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  3Y  :  M.  RICHARMi; 


31372 . 
1726  . 
1883  . 
34981  . 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B.  SIOH  $ 

C.  DESIGN  COST  $ 

D.  TOTAL  COST  (lA+lB+lC)  $ 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  C ID  -  IE  -  IF  )  $  34981 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

D ISCOUNTEO 

h  ULL 

$/  MWH(  1  ) 

MWH/YR( 2  ) 

SAVINGSC  3 ) 

F  C  T  0  R  (  4  ) 

■l^avinrsc  b 

A  . 

ELECT 

$  31.24 

34  . 

$ 

1075  . 

12 , 43 

$  13360 

8  » 

DIST 

$  .00 

0  . 

$ 

0  . 

1 3  -  b  6 

S 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

1 5 . 09 

D  - 

NAT  G 

$  .00 

0  . 

$ 

0  . 

i  5  -  86 

$  0 

E  , 

COAL 

$  .00 

0  . 

$ 

0  . 

13-61 

'$  0 

F  - 

LPG 

$  .00 

0  . 

$ 

0  . 

12  -64 

6  0 

M  . 

DEMAND 

SAVINGS 

$ 

1434  . 

11  -85 

$  16489 

N  , 

TOTAL 

34  . 

$ 

2509  . 

S  30349 

3.  NON 

ENERGY 

SAVINGSC  + 

)  /  COST(  -  ) 

A  . 

ANNUAL 

RECURRING 

C  +/-  ) 

6 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 


11  .85 


1 

d 


ITEM 

BASELINE  DIFF 


SAVINGSC  +  ) 
COST(  -  ) 
(1) 

$  29270  . 


) 

YR 

DISCNT 

DISCOUNTED 

OC 

FACTR 

SAVINGSC  +  )/ 

(2) 

(3) 

COS  1  C  -  )C  4  ) 

0 

1  .00 

29270 . 

29270 


TOTAL  $  29270  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAV INGS(  +  )/COST( -  )( 3A2  +  3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (  2N6  +  3C) 


58303  . 
6910  . 
5.06  YEAR 
88652 . 


7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  1G)= 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


9 .69 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAP8B14 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BB14  ,  ALT  2 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARiiL 
1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  258855. 

B.  SIOH  $  14237. 

C.  DESIGN  COST  $.  15532. 

D.  TOTAL  COST  (lA+lB+lC)  $  288624. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 


F.  PUBLIC  UTILITY  COMPANY  REBATE 

$  0  . 

G .  TOTAL  IMVES 

TMENT  (  ID 

-  IE  -  IF 

) 

$  2  6  Hi 

&  - 

2  .  ENE 

RGY  SAVINGS  (+)  / 

COST  ( -  ) 

DATE  0 

F  NISTIR 

'C>  'o ad  y  ) 

<  USED  FOR 

DISCOUNT  FACTORS 

OCT  1 9'?3 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DIS^oUNTLi..^ 

FUEL  $ 

/  MU)H(  1  ) 

M1aIH/YR( 

2  )  SAVINGS(  3  ) 

FAC  rOR(  1 

)  f-'i  V  I  N  (.1  b  (.  J 

A  . 

ELECT  $ 

31  .24 

182  . 

$  5674. 

1 2  -  4  o 

$  705 J? 

B  . 

DIST  $ 

.00 

0  . 

■$  0  . 

13 ,56 

C  . 

RES ID  $ 

.00 

0  . 

0  . 

15  .C"9 

b  ' 

D  . 

NA  r  G  $ 

.00 

0  . 

■$  0 . 

I  S  .OO 

•L- 

L.  - 

COAL  $ 

.00 

0  . 

•i.  0 . 

13.61 

$  0 

F  . 

LPG  $ 

.00 

0  . 

$  0  . 

12.64 

$  0 

M  . 

DEMAND 

SAVINGS 

$  7571. 

11  .85 

'$  8  '9  /  1 6 

N  . 

TOTAL 

182  . 

$  13245. 

f  160245 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 

SAVINGS(+)  YR  DISCNT 

ITEM  COST(-)  OC  FACTR 

(1)  (2)  (3) 

1.  BASELINE  DIFF.  $  144172.  0  1.00 


11  .85 


DISCOUNTED 
SAVINGS(  I-  )/ 
COST(  -  j(  4  ) 
144172 . 

144172  . 


d.  TOTAL  $  144172.  144172. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  234919. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2M3+3A+( 38dl/( YRS  ECONOMIC  LIFE))$  30515. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  9.46  YEAR' 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $  395165. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.37 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


.  CYCLE  COST  ANALYSIS  SUMMARY 

ENERG f  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION-*  MILAN  ARMY  AMMREGIOM  NOS 
PROJECi  NO.  &  TITLE:  93243~20  ECIP  ENERGY  STUDY 

discrete  PORTION  NAME:  BBl4  ,  ALT  3 
ANALYSIS  DATE;  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


4 


STUDY ; 
LCCID 
CENSUS : 


MAPBB 1 4 
1  .080 
3 


M.  RICHARME 


1  . 
A  . 
B  . 
C  . 

D  . 

E  . 
F  . 
G  . 


INVESTMENT 

CONSTRUCTION  COST  $  274716 . 

S^H  $  15110. 

DESIGN  COST  $  16483  . 

TOTAL  COST  ( lA+lB+lC  )  $  306309. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 
PUBLIC  UTILITY  COMPANY  REBATE 
TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 


$ 

$ 


0  . 

0  . 

$  306309 . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST 
FUEL  $/  MUJH(  1  ) 

A  .  ELECT  $  31.24 

8.  DIST  $  .00 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

£.  COAL  $  .00 

F.  LPG  $  .00 

M.  DEMAND  SAVINGS 

N.  TOTAL 

3.  NON  ENERGY  SAVINGS(  )- j 


SAVINGS 

A 

NNUAL  $ 

MWH/ YR( 2  ) 

S 

AV1NGS( 3  ) 

181  . 

$ 

5639  . 

0  . 

$ 

0  . 

0  . 

n 

$ 

0  . 

VY  - 

0  . 

-P 

$ 

0 

0  . 

0  . 

$ 

0  . 

$ 

7524  . 

181  . 

$ 

13163 . 

/  COST(-) 

DISCOUNT 

DISCOUinTED 

FACTORY  4  j 

Sh  V  i  i'Sji  ) 

12 ,43 

6  70093 

13.5c. 

't*  0 

15 .09 

'i>  'vj 

1 5 . 86 

Si  0 

13.61 

6  0 

1 2 . 64 

Si  0 

11.85 

6  89162 

$  159255 


A  . 

B  . 

1  . 
d  . 


ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 

NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


ITEM 

BASELINE  DIFF. 

SAVINGS(  +  ) 
COST(  -  ) 
(1) 

$  144172. 

YR 

OC 

(2) 

0 

DISCNT 

FACTR 

(3) 

1  .00 

DISCOUNTED 
SAVINGS(  -t-  )/ 
COST(  -  .)(  4  ) 
144172  . 

TOTAL 

$  144172. 

144172 . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $ 


309219  . 
36703  . 
8.35  YEARS 
468473  , 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  / 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  f  undi  ng  ;  .  4 , 5 , 6 


Ifj  )=  1  .53 

for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  _  i  UJbu 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOb  .  4  ucN-^U^  ■ 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  bTUDY  ^ 

r-Tcr''i  YF4P  1'394  DISCRETE  PORTION  NAME:  8814,  AL  ;  4  . . 

LwCySIS  date!  11^10.^94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY  M.  RlcnARML 


1 .  investment 

A.  CONSTRUCTION  COST 
B  .  SI  OH 

C  .  DESIGN  COST 
D.  TOTAL  COST  (lA+lBMC,) 


’$ 

$ 

$ 

$ 


224604  . 
12354  . 
13477  - 
250435  - 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  ^  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 


0 

0 


2  U  4  O 


ENERGY  SAVINGS  C+J  / 

CUdI  ) 

E  OF 

NISTIR  85-3273- 

X  USED  FOR  DISCOUNT 

F  A  C  T  0  R  S 

OCT  l':^93 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUN T 

FUEL 

$/  MWH(  1  ) 

MWH/YR( 2  ) 

SAVINGSC  3  ) 

FACTORS  4  ) 

A  . 

ELECT 

$  31.24 

152  . 

$ 

4744  - 

12.43 

B  . 

DIST 

•$  .00 

0  . 

$ 

0  . 

1  J  .  ■  o 

C  - 

RESID 

$  .  00 

0  . 

$ 

0  - 

15 . 09 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  - 

15  .So 

£  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13.61 

F  . 

LPG 

$  .00 

0  . 

$ 

0  - 

12.0  ^\- 

M  - 

DEMAND  SAVINGS 

$ 

6330  - 

11  .85 

N  . 

TOTAL 

152  . 

% 

11074  . 

D ISCOUNTED 
b  A  V  I  t  '1 G  Id  (,  ) 

$  5846f.' 

S  '3 


NON  ENERGY  SAVINGS(  +  )  /  COSTT-) 

A.  ANNUAL  RECURRING  C+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (  3A  X  3A1 ) 


11 


$ 

$ 

'$ 


$ 

$ 


75008  . 
133974  . 


8o  339 


ITEM 

1  .  BASELINE  DIFF 


^  '  —  —  - 
SAVINGSC  +  ) 
COSTC  -  ) 

(  1  ) 

$  144172. 


) 

DISCOUNTED 

YR 

DISCNT 

OC 

FACTR 

SAVINGS^  )  / 

C  2  ) 

C3) 

COSTC  -  )C  4  ) 

0 

1  .00 

144172  . 

144172 


d  .  TOTAL  144172. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( -)(  3A2  +  3Bd4 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIT£))$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  ) 


230511  . 
27971  . 
8.95  YEAR' 
364485  . 

1  . 46 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )- 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY  )  .  -  ^ 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  tor  information  only. 

N/A 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

tv '3^ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPB814 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BB14,  ALT  5 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARtiD  BY;  M.  RICiiARME 


1 . 

INVESTMENT 

A  - 

CONSTRUCTION  COST 

$ 

240465  . 

B  . 

SI  OH 

$ 

13226  . 

C  . 

DESIGN  COST 

$ 

14428  . 

D  . 

TOTAL  COST  (  1A+-1B  +  1C  ) 

$ 

268119  . 

E  - 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0 

F  - 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0 

G  - 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 


FUEL  $/  MWl-K  1  ) 

MWH/YR( 2  ) 

SAVINGS(3)  1 

”■  Al  rui"'C  'f  j  oh'v 

iNd':4,  d  J 

A  . 

ELECT  $  31.24 

151  . 

$ 

470 9  . 

12.43  $ 

r  C:  <  :  3 

1  v  nU  ■../ 

B  . 

DIST  '$  .00 

0  . 

$ 

0  . 

1  J  .  3  6  '!■ 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

i  3 . 0';'  '3 

0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

1  3  .  d  6 

-J 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61  ‘1 

3' 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64  S 

V 

M  . 

DEMAND  SAVINGS 

$ 

6283  . 

11.85  S 

/  M-  4  w*  4 

N  . 

TOTAL 

151  . 

$ 

10992  . 

$ 

1 32983 

NON 

ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A  . 

ANNUAL  RECURRING 

(  +/~  ) 

1  u  4  /'  U 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11  .85 

( 2 )  DISCOUNTED  $ 

SAVING/COST  (3A 

X 

3A1  ) 

$ 

15:^620 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS( - 

SAVINGS(  +  •) 

YR  DISCNT  DISCOUNTED 

ITEM 

COST( - ) 

OC  FACTR 

SAVINGS( 

h  ;/ 

(1) 

(2 )  ( 3  ) 

COST(  -  )( 

4 

1  . 

BASELINE  DIFF. 

$  144172. 

0  1.00 

144172 

- 

d. 

TOTAL 

$  144172. 

144172 

- 

C  . 

TOTAL  NON  ENERGY 

DISCOUNTED  SAVINGS(  +  )/COST(  - 

)(  3A2  +  3Bd4  )$ 

303792 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bcil/(  YRS  ECONOMIC  LIFE))$  34073  . 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  7.87  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C )  $  436/75. 

7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  1G)=  1.63 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

,4c**:*:  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

/  ^6? 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
hlSCAL  YEAR  1994  DISCRETE  PORTION  NAME:  B814  ,  ALT  6 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  H  .  RICHARME 


STUDY:  MAPBB14 
LCCID  1 .080 
4  CENSUS:  3 


1 . 

INVESTMENT 

' 

A  . 

CONSTRUCTION  COST 

$ 

271992  . 

B  . 

SIOH 

$ 

14960  . 

C  « 

DESIGN  COST 

$ 

16320  . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

303272  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0  . 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

.  0  . 

G  . 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (  +  )  /  COST 

C~) 

DATE  OF  NISTIR  85-3273-X 

USED 

FOR  DISCOUNT 

FACTORS 

$ 


30 


o  -7 


FUEL 


UNIT  COST 
$/  MWH( 1  ) 


A.  ELECT  $  31.24 

8.  DIST  $  .00 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

E.  COAL  $  .00 

F.  LPG  $  .00 

M.  DEMAND  SAVINGS 

N.  TOTAL 


SAVINGS 
MUIH/YR(  2  ) 

201  . 

0  . 

0  . 

0  . 

0  . 

0  . 

201  . 


ANNUAL  $ 
SAVINGS( 3  ) 


DISCOUNT  DISCOUNTED 
FACTOKC  4  )  SAVINGSC  5 } 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


6278 

0 

0 

0 

0 

0 

8377  , 
14655 , 


12.43 
1  ^ 

15.09 
1 5  .  So 
13.61 
12.64 
11.85 


3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 


11  .85 


B 


SAVINGSC  +  ) 
COST(  -  ) 

(  1  ) 

$  144172. 


3A1  ) 

) 

YR 

DISCNT 

OC 

FACTR 

(2) 

(3) 

0 

1  .00 

'4> 

'i. 

3 

$ 

$ 

•T 


$ 

$ 


78040  . 


0  . 

99267  . 
1 7  7  308. 


DISCOUNTED 
SAVINGSC  +  )/ 
costc  -  )C  4  ) 
144172  . 


144172 


4 

5 

6 


ITEM 

1  .  BASELINE  DIFF . 

d.  TOTAL  $  144172 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( -)( 3A2+38d4  )$ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $ 


307145  . 
38020 . 
7.98  YEAR 
484453 . 

1  .60 


7.  SAVINGS  TO  INVESTMENT  RATIO  CSIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/'A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBB18 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  CECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BB18 ,  ALT  2 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

208802 . 

B  . 

SIOH 

$ 

11485  . 

C  . 

DESIGN  COST 

$ 

12529 . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

232816  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

G  . 

TOTAL  INVESTMENT  (  ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINGS( 3  ) 

FACTOR(  4 ) 

b  A  V 

ING:5(  5  ; 

A  . 

ELECT 

$  31  .24 

144  . 

$ 

4498  . 

12 .43 

$ 

53912 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

13.56 

$ 

0 

C  . 

RES  I D 

$  .00 

0  . 

$ 

0  . 

1 5 . 0  9 

b' 

b* 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

15 .85 

$ 

( ) 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13 .61 

'b 

0 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12.64 

$ 

0 

M  . 

DEMAND 

SAVINGS 

$ 

6001  . 

11.35 

$ 

71112 

N  . 

TOTAL 

144  . 

$ 

10499  . 

'$ 

127024 

NON 

ENERGY 

SAVINGS(+)  / 

COST(  -  ) 

A  . 

ANNUAL 

RECURRING  ( +/ 

-) 

5802 

(  1 )  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

b  o  /  o  "f 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAV INGS( + ) 

(  1  ) 

(2) 

(3) 

COST(  -  X  4  ) 

1 . 

BASELINE  DIFF. 

$  109834. 

0 

1  .00 

109834  . 

d. 

TOTAL 

$  109834. 

109834  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )S 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+C 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4 ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)-(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information 


178588  . 
23623 . 
9.86  YEAR 
305612  . 

1  .31 
only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY;  MAPBB18 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP  )  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  8813,  ALT  3 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  16  YEARS  PREPARED  SY ;  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $'  221575. 

B.  SIOH  $  12187. 

C.  DESIGN  COST  $  13295. 

D.  TOTAL  COST  (lA+lB+lC)  $  247057. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  C ID  -  IE  -  IF  )  $  247057. 

2.  ENERGY  SAVINGS  (  +  )  /  COST  (  -  .) 

DATE  OF  NISTIR  8S-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 


FUEL 

$ 

/  MWH(  1  ) 

MI/JH/YR(  2  ) 

b  A 

VINGSC  3  ) 

FACTOR! 4  ) 

b  A' 

1 M  (j  b  i,  ) 

A  « 

ELECT 

$ 

31 .24 

144  . 

$ 

4502  . 

12.43 

$ 

c:  tr  .  •;  (v  c 

B  . 

DIST 

$ 

.00 

0  . 

$ 

0  . 

13 .56 

$ 

0 

c . 

RES  ID 

$ 

.00 

0  . 

$ 

0  . 

15  .09 

$ 

i) 

D  . 

NAT  G 

$ 

.00 

0  . 

$ 

0  . 

1  5  .  o6 

$ 

'b 

E  . 

COAL 

$ 

.00 

0  . 

S 

0  . 

13.61 

S 

0 

F  . 

LPG 

$ 

.00 

0  . 

$ 

0  . 

12.64 

$ 

0 

M  . 

DEMAND 

SAVINGS 

$ 

6006  . 

11.85 

$ 

71173 

N  . 

TOTAL 

144  . 

$ 

10508 . 

$ 

127128 

3 .  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 


A.  ANNUAL  RECURRING  (+/-) 

(IJ  DISCOUNT  FACTOR  (TABLE  A) 


(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  )  $  132S17. 


B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


SAVINGS!  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST!  - ) 

OC 

FACTR 

SAVINGS!  -1  ) 

(  1  ) 

(2) 

!  3) 

COST!  - )!  4  ) 

1 .  BASELINE  DIFF  . 

$  109834. 

0 

1  .00 

109834  . 

d.  TOTAL  $  109834.  109834. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  3Bd4  )$  242151. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/(  YRS  ECONOMIC  LIFE j  )$  2899o . 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  8.52  YEAR' 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  S  369279. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.49 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIhE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BB13  ,  ALT  4 
ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY- 


STUDY:  MAPBB13 
LCCID  1.080 
4  CENSUS;  3 


M.  R I  CHARMS 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B.  SIOH  $ 

C.  DESIGN  COST  $ 

D.  TOTAL  COST  (lA+lB+lC)  $ 


189541  . 
10425  . 
11373  . 
211339. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

D^^  1 


0  . 
0  . 


$ 


2113. 


E  C 

)F  NISTIR  85~3273-X  U 

SED  FOR  DISCOUNT 

FACTORS 

OCT  1993 

UNIT  COST  S 

AVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINGSC  3 ) 

FAC  TOR C  4  ) 

SAVINGSC  S  ) 

A  . 

ELECT 

$  31.24 

JL  iClll  ^1.  m 

$ 

3824  . 

12 .43 

6  '4/333  . 

8  . 

Disr 

$  .00 

0  . 

$ 

0  . 

1 3  .  Sfo 

0  . 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

1  3  ' • 

D  . 

MAT  G 

$  .00 

0  . 

$ 

0  . 

1  5  .  U  o 

■V  . 

£  . 

COAL 

$  .00 

0  . 

s 

0  . 

13.61 

Cw'  . 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12.64 

$  0  . 

M  . 

DEMAND 

SAVINGS 

$ 

5102  . 

11  .85 

S  60460  - 

N  . 

TOTAL 

122  . 

$ 

8927  . 

S  10  7‘->’7'U5  . 

NON 

ENERGY 

SAVINGSC  +  )  / 

COST(  -  ) 

A  . 

ANNUAL 

RECURRING  ( +/ 

-) 

3  7)  5 3  2  . 

(  1 )  DISCOUNT  FACTOR 

(  TABLE  A  ) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1 

) 

S  6S5S4  . 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

-) 

SAVINGSC  +  ) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

C2) 

C3) 

COSTC 

-  )C  4  ) 

1  . 

BASELINE  DIFF. 

$  109834. 

0 

1  .00 

109834  . 

d  . 

TOTAL 

$  109834. 

109834  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $ 


1 75388  , 
21781  . 
9.70  YEAF 
837  ■  ' 

1  .34 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  ( AIRR  ) 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243~20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  B818,  ALT  5 
ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAP8B18 
1  .080 

3 


M.  RICHARML 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  203164. 

B.  SIOH  $  11174. 

C.  DESIGN  COST  $  12190. 

D.  TOTAL  COST  (lA+lB+lC)  $  226528. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (  ID  -  IE  -  IF ) 


0  . 

0  . 

$  226528 . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


DATE  OF  NISTIR  85-3273-X 

USED  FOR  DISCOUNT  FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DIS 

COUNTED 

FUEL 

$/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINGSC  3  ) 

FACT ORC  4  ) 

SAV 

iNGbi  5  .) 

A  . 

ELECT 

$  31.24 

123  . 

$ 

3828  . 

12.43 

$ 

/  w'  0 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

1 3 . 56 

S 

0 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15 .09 

c 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

15  .86 

$ 

0 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13 .61 

$ 

C' 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12.64 

s 

0 

M  . 

DEMAND 

>  SAVINGS 

$ 

5107  . 

11  .85 

$ 

N  . 

TOTAL 

123  . 

$ 

8935  . 

$ 

108102 

3  .  NON 

ENERGY 

'  SAVINGS(+) 

/  COSTC -  ) 

A  . 

ANNUAL 

RECURRING  ( +/- ) 

$ 

10896 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

129118 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTSC -  ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

(2) 

(  3  ) 

COST(  ■  )(  4  ) 

1 . 

BASELINE  DIFF  . 

$  109834  . 

0 

1  .00 

109834 . 

d . 

TOTAL 

$  109834. 

109834  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  3Bd4 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information 


238952  . 
27 1 53 . 
8.34  YEAR 
347054  . 

1  .53 
only  . 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

//-  y/ 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBB18 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BB13,  ALT  6 

ANALYSIS  DATE;  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

219355  . 

B  . 

SI  OH 

$ 

12065  . 

C  . 

DESIGN  COST 

$ 

13162 . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

244582 . 

E  . 

SALVAGE  VALUE  OF 

EXISTING 

EQUIPMENT 

% 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

G  . 

TOTAL  INVESTMENT 

(  ID  - 

IE 

-  IF) 

0  . 

0  . 

S  244582. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


"UEL 


UNIT  COST 
$/  MWH( 1  ) 


SAVINGS 
MWH/YR( 2  ) 


ANNUAL  $ 
SAVINGSC  3  ) 


DISCOUNT 
FACTOR(  4  ,) 


DISCOUNTED 

of-i v' 1  NSiSI.  S  ) 


A  . 

ELECT  $  31 .24 

161  . 

$ 

5023  . 

12.43 

$ 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

1 3 . 56 

$ 

0  . 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15 .09 

s 

(;  V 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

1 5  .  S'b 

$ 

0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13 .61 

0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64 

$ 

0  . 

M  . 

DEMAND  SAVINGS 

$ 

6701  . 

11.85 

$ 

79409  , 

N  . 

TOTAL 

161  . 

% 

11724  . 

$ 

141841  . 

NON 

ENERGY  SAVINGSC +)  / 

cosTC - : 

) 

A  . 

ANNUAL  RECURRING  ( +/■ 

-) 

‘;<9 

1109^  . 

C 1 )  DISCOUNT  FACTOR 

( TABLE 

A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST 

(  3A 

X 

3A1  ) 

131440  , 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

C 1 ) 

C2) 

C3) 

COSTC  "  )C  4  ,) 

BASELINE  DIFF. 

$  109834. 

0 

1  .00 

109834  . 

d.  TOTAL 


$  109834. 


109834  . 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  3Bd4 )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/(  YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  )  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  1G)= 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information 


241274  . 


30138 


8.12  YEAR 
383115 . 

1  .57 
only  . 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


ENERGY  C  0  N  S  E  R  V  A  T 1 0  N  I N  V  E  S  T  M  E  N  T  P'  R  0  G  R  A  i-l  (  E  C I P  )  L  C  C I D  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BD3  ,  ALT  2 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY-  M.  RICHARME 
1 .  INVESTMENT 

A.  CONSTRUCTION  COST  163313. 

B.  SIOH  $  9258. 

C.  DESIGN  COST  $  10099. 

D.  TOTAL  COST  (lA+lB+lC)  $  187670. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  0. 

r.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 


G.  TOTAL  INVEST 

MENT  ( ID 

-  IE  -  It  ) 

:-70  , 

2.  ENE 

RGY  SAVINGS  (  +  )  / 

COST  (  -  ,) 

DATE  0 

F  N I STIR 

85-3273-: 

:<  USED  FOR  01 

SCOUNT  FACTORS 

OCT  ICOC 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

D 1 3  C  0  0  iN  1 

DISCOUNTEU 

F  U 

EL  $/ 

MWH(  1  ) 

MWH/YR( 2  ) 

SAVIMGSC  3 ) 

i"'  Ac  i  OKi,  "I 

)  .0  i~'i  V  1  i'“'l J 

LLlCT  $ 

31  .24 

120  . 

$  3/54  . 

1 2 . 4  3 

b  4  -1  c.  L.  c. 

b  - 

DIST  $ 

.00 

0  . 

0  . 

1  •  J  ,  b 

TV 

L  . 

RESID  6 

.00 

0  . 

't  0  . 

i  b  ,  sv ; 

u  . 

NAT  G  S 

.  00 

0  . 

6  0  . 

i  3 . 3b 

’3  I- 

E  « 

COAL  $ 

.00 

0  . 

■$  0  ^ 

13.61 

'-J 

'r  . 

L  F'  G  'i 

.00 

0  . 

$  0  . 

12  .o4 

't'  'J 

A  - 

DEM AMO  S 

AVINGS 

$  5010. 

1  I  .  O  .1' 

jj  I:  ,■  .. 

In  . 

i  0  T  A  L 

120  . 

'p  8  7  6  '1-  . 

‘p  1  .6 

3.  NON  ENERGY  SAVINGS(.  +  )  /  COST(  -  ) 

A.  ANNUAL  RECURRING  ( +/- )  O  vlSS. 

(1)  DISCOUNT  FACTOR  (TABLE  A)  11.35 

(  2)  DISCOUNTED  SAVING/COST  (  3A  X  3A1  ,)  384SY.  . 

B.  NON  RECURRING  SAVINGS(h-)  /  COSTS(  -  ) 

S  A  V I N  G  S  (  +  )  Y  R  D I S  C  i'-l  T  i L  S  0  U 1 '  i  i  E  C' 

ITEM  COST(-)  OC  FACTR  SAVINGSi  i  )/' 

(  1  )  (  2  )  (  3  )  COSTC  -  )(  4  ,) 

1.  BASELINE  DIFF.  $  101543.  0  1.00  101543. 

d.  TOTAL  $  101543.  101543. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  )/COST( -- )(  3A2+38d4  ,)T;  ISYYYv. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl /( YRS  ECONOMIC  LIFE;)$  20467. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  9.17  YEAR 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $  266030. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.42 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (  AIRR ) :  N/A 


tNtiKbY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  i.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS-  3- 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
1-IsCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BD3  ,  ALT  3 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY;  M 


RICHARML 


1 . 

INVESTMENT 

i'j 

CONSTRUCTION  COST 

177568  . 

3  . 

SlOTi 

■T  9767  . 

C  . 

DESIGN  COST 

$  10654. 

D  . 

TOTAL  COST  (lA+lB+lC) 

$  197989. 

E  . 

SALVAGE  VALUE  OF  EXIS 

TING  EQUIPMENT 

$ 

0  . 

F  . 

PUBLIC  UTILITY  COMPANY  REBATE 

$ 

0  - 

TOTAL  INVESTMENT  (ID 

-IE  -  IF ) 

'‘I-  1  'y  /  '  y  8 '  y  - 

2  - 

ENERGY  SAVINGS  (  +  )  / 

COST  (  - ) 

DATE  OF  NISTIR  85-3273-X 

USED  fOR  DISCOUNT  FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS  ANNUAL 

$ 

DISCOUNT  DIG  C  0  U N  T  L  D 

FUEL  $/  MWH(  1 ) 

MWH/YR(  2  )  S: 

AVIMGS 

C  3  ) 

F  A  C  T'  0  R  (,  4  )  S  A  V  1  s  • !  A  S  (.  : u  j 

A.  ELECT  $  31.24 

120.  $ 

37 

61  . 

1*1  -46  'p  '^T  7' 

B.  DIST  ■$  .00 

0  .  $ 

0  - 

13,56  3  0 

C.  RESID  $  .00 

0  . 

0  . 

15,0 '9  3 

D.  NAT  G  $  .00 

0 .  $ 

0  - 

1  ,66  1  ( j 

E.  COAL  $  .00 

0  .  $ 

0  , 

13,61  3  0 

F  .  LPG  $  .  00 

0  .  $ 

0  « 

1  ^ **'  r  -R* 

M.  DEMAND  SAVINGS 

■$ 

5019  . 

N  .  rO 1 AL 

120  .  $ 

8  7 

60  . 

3  . 

NON  ENERGY  SAVINGS(+) 

/  COST(  “  ) 

A.  ANNUAL  RECURRING  (+/-) 

$  -CoS 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.85 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X 

3A1  .) 

3  i07o57 

8.  NON  RECURRING  SAVIMGS(  +  )  /  COSTS(  - 

-  ) 

SAVINGS(  +  ) 

YR 

D I SCN 

T  DiS(-0UN  i'L’) 

ITEM 

COST(  —  ) 

OC 

FACTR 

SA  y  i  I'-iGC',  1  )/ 

(  1  ) 

(2) 

(  3  ) 

COST(  -  X  4  ') 

1  .  BASELINE  DIFF  . 

$  101543. 

0 

1  .00 

101543  . 

d.  TOTAL 

$  101543. 

101543 . 

4 

5 

6 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  -  )(.  3A2 Y3ed4  )T 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIF£))$ 
SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

TOTAL  NET  DISCOUNTED  SAVINGS  (  2N5+3C  ) 


24634  . 
8.04  YEAis 
615 4  3  Ji  . 

1 . 59 


7.  SAVINGS  TO  INVESTMENT  RATIO  (  SIR  )==(  6  /  IG  )= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


3.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


life  cycle  cost  AiMhLYcIo  SUFiriAKY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (  ECIP  ,) 
INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMRLGION  NOS. 

PROJECT  NO.  TITLE;  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME"-  BD3  ,  ALT_4 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED 

i  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  16L136. 

B.  SI  OH  '1*  9083. 

C  .  DESIGN  COST  $  9909 . 

D.  TOTAL  COST  (lA+lB+lC)  S  184128. 


:  CL  ;  -  cAAdD  J 
LCCID  1.C30 
4  CENSUS:  3 


;Y  :  M.  R I  CHAR  ML 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
F  .'  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (y)  /  COST  (-) 

DATE  OF  NIS" 

FUEL 

A.  ELEC 
B  .  D I S  T 

C.  RESI[ 

D.  NAT  ( 

E  .  COAL 
F  .  LPG 

M.  DEMAf 

N.  TOTAL 

3.  NON  ENERGY  SAVINGS(+)  /  COST( - ) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 


NON  RECURRING  SAVINGS(  Y  )  /  C0STS( 

SAVINGS! Y  ) 

ITEM  COST(-) 

(1) 

.  BASELINE  DIFF.  $  101543. 


0  . 

0  . 


1  &  4  i  2  8  . 


IR  85-3273-) 

<  USED  FOR  DISC 

:OUNT 

FACTORS 

0  1  i  '7 '  L 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

i)  1 3-  L,  U  U  r  L  L ' 

$/  MUH!  1  ) 

FiUlH/YR!  2  ) 

SAVlf' 

^1GS(  3  .) 

FAC-roRC  ^-1- ; 

bAVIlFGT'-,  ' 

$  31  .24 

101  . 

$ 

3170  . 

1 7 . 4'  3 

=4.  yb 

■$  .00 

0  . 

$ 

0  „ 

l-J  .  Cv..' 

F  ■J 

1  $  .00 

0  . 

$ 

0  . 

1  5 . 0 

0  '■  ■ 

i  !  .00 

0  . 

$ 

0  . 

1  3.  .  c3:) 

■,p 

o 

o 

0  . 

% 

0  . 

1  .J  ,  1 

8  t: 

!  .00 

0 

% 

0  . 

.1^,0  •  t 

'b  ‘3 

ID  SAVINGS 

$ 

4230  . 

11  ,8  b 

101  . 

$ 

7401  , 

•j.  o-  •  7  .-c;) 

4L99  . 


11.85 


1 

d 


3A1  ) 

‘P 

) 

YR 

DISCMT 

D 1  b>  U  L.' 

OC 

FACTR 

S  A  V I M  G 

(2) 

(  3  ) 

COSTC 

0 

1  .00 

i.  'w’  J.  w' 

TOTAL 


$  10154: 


)(  4  ) 


1 0 1 5  4  o  . 


TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS! y  )/COST( -)( 3A2Y3Bd4  )$ 


Jl  <2.  O 


4  . 


FIRST  YEAR  DOLLAR  SAVINGS  2N3y3Ay!  3Bdl /'!  YRS  ECONOMIC  LIFE))'!  1866'^ 


5.  SIMPLE  PAYBACK  PERIOD  ! lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ! 2N5Y3C  ) 

!SIR)=!6  /  1G)  = 


9.76  YEA 
246764  . 
1  .34 


7.  SAVINGS  TO  INVESTMENT  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8 


ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP  )  LCCID  1.060 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  8D3  ,  ALT  5 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICUAKME 


1 , 

INVESTMENT 

A 

CONSTRUCTION  COST 

1/5667'  . 

B  . 

51  OH 

$ 

9662  . 

C  . 

DESIGN  COST 

$ 

10540 . 

D  . 

TOTAL  COST  (lA+lBUC) 

$ 

195869  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

f'  . 

PUBLIC  UTILITY  COMPANY 

RE 

BATE 

G  „ 

TOTAL  INVESTMENT  ( ID  - 

IE 

-  IF) 

0  . 

0 

$  1958fc.?. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


MISTIR 

85-3273-X 

USED  FOR 

DISCOUNT  PAC 

TORS 

OCT  1993 

UNIT  COST 

b  A  V  I N  G  b 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

L 

$ 

'■  MWH(  1  ) 

MWH/ YRC 

2) 

b  A  y  I N  G  b  ( 

3  ) 

p  H  c  T  0 1'\  T  4  j 

ELECT 

$ 

31  .24 

102  , 

S  317 

/  u 

it-  .  4 

b  ' '  /'  -'f  ’  b’ 

DIST 

s 

.00 

0  . 

$ 

0  . 

13.5  6 

RES  ID 

s 

.00 

0  . 

$ 

G  . 

15 .09 

■i.  -b 

NAT  G 

.00 

0  n 

$ 

0  . 

.1 -  b 

’v  ■ 

o 

o 

r 

•t' 

V 

.00 

0  . 

$ 

0  . 

i  3  .  b  1 

O  '.  :  ' : 

LPG 

.00 

0  , 

$ 

'■■J  .. 

1  2 . 4. 

’-P  L. 

DEMAND 

SAVINGS 

4  2 

0 

11  ,33 

.  M  ,  , . 

TOTAL 

102  - 

3  /■"  '1 J. 

/  t 

i’  ■ 

NON  ENERGY  SAVINGS!  +  )  / 

COST( -  ) 

A.  ANNUAL  RECURRING  ( +/ 

-  ) 

(1)  DISCOUNT  FACTOR 

!  TABLE  A ) 

11  .35 

(2)  DISCOUNTED  SAVI 

NG/COST  (  3A  X 

3A1  ) 

6 

B.  NON  RECURRING  SAVING 

S(  +  )  /  COSTS!  - 

-  ) 

SAVINGS!  t ) 

YR 

DISCNT 

DISCOUNTE 

ITEM 

COST!  —  ) 

OC 

FACTR 

SAVINGS!  f 

!  1 ) 

(2) 

!3  ) 

COST!  ~  )!  4 

1 .  BASELINE  DIFF  . 

$  101543. 

0 

1  .00 

101543 . 

d.  TOTAL 

$  101543. 

101543  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  38d4 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 38dl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $ 


206427  . 
23037  . 

8 . 50  YEAR 
2951 56  . 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  1.51 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  i  nf  ormatxon  only . 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


/K' 


LIFE  CYCL_£  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP  ) 
INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  C 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BD3  ,  ALT  6 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPAR 

1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  17506b. 

B.  SIOH  ,  9673. 

C.  DESIGN  COST  $  10552. 

D.  TOTAL  COST  (lA+lBflC)  $  196091. 

•E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  (  ID  -  IE  -  IF)  $ 


STUDY :  MAP8DS 
LCCID  1 .080 
4  CENSUS:  3 


3Y-  M.  RICH ARC 


196091  . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  I99j 


UNIT  COST  SAVINGS 


ANNUAL  $ 


DISCOUN' 


DISCOUNTED 


FUEL 

■$/  MLs)H(  1  ) 

MWH/YR(  2  ) 

S 

AVINGSC  3  ) 

FACT  OR  t  4  .) 

S:-A; 

V  INuSR  5  : 

A.  ELECT 

$  31.24 

133  . 

$ 

4161  » 

1  ,  ’’  i- 

$ 

51714 

B.  DIST 

S  .00 

0  . 

S 

0  . 

13  .  So 

C.  RESID 

■$  .00 

0  . 

$ 

0  - 

1  5 , 09 

9 

f' . 

D.  NAT  G 

$  .  00 

0  . 

$ 

0  . 

i  S  ,  34, 

'■V 

E.  COAL 

$  .00 

0  . 

$ 

0  . 

1  3  ,  o  1 

'•i* 

(j 

F  .  LPG 

$  .00 

0  . 

$ 

0  . 

i  ^ 

M  .  DEMAND 

SA V I NGu 

5552  - 

1 1  »  o  -i  - 

'1' 

(:>  S'  -•  P.' 

N  .  TOTAL 

1  O  O  - 

$ 

'9  /  1 2  » 

•■P 

■  s  /  '  ,  ", 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 


11  .85 


(2)  DISCOUNTED 

SAVING/COST  (3A  X 

3A1  ) 

NON  RECURRING  SA 

VINGS(  +  )  /  COSTS( - 

-) 

SAVINGS(  +  ) 

YR 

DISCNT 

D  ISCC'U 

ITEM 

COST( - ) 

OC 

FACTR 

O  ri  V'  1  t'-i  Lj 

(1) 

(  2  ) 

(3) 

P- 

O 

O 

BASELINE  DIFF  . 

$  101543. 

0 

1  .00 

1015 

cl.  TOTAL  S  101543.  101543 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  -  )(  3A2  +  38d4  )■$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl /( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  S 


7.69  YEAR 
3  L  6 0 6 9  . 

1  .66 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG )=  1.66 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


_  j_  1  ^ 'w  t  -w  w  w *  r  II  .nu,  t  w>  _/ -w  1  1 1  I  r  1 1  ■'.  I  w  t  i  ..  i;  _  ^  - 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (,  ECIP  )  LCCID  i.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
f-ISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BDIO,  ALT  2 

ANALYSIS  DATE;  11-09-94  ECONOMIC  LIFE  IS  YEARS  PREPARED  3Y •  M.  RICHARME 


1  > 

INVESTMENT 

A  . 

C 0 N S T  R U  C  T ION  COST 

$ 

204410  . 

B  . 

SI  OH 

$ 

11243 

C  . 

DESIGN  COST 

12265  . 

0  - 

TOTAL  COST  (lA+lB+lC) 

227918  . 

u.  » 

SALVAGE  VALUE  OF 

EXISTING  £ 

QUIPMENT  ■$ 

0 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

0 

b  , 

TOTAL  INVESTMENT 

(  ID  . 

1  tl 

IF) 

2, 

ENERGY  SAVINGS  (  -i- 

)  /  COST  ( 

-  ) 

DA 

TE  OF  NISTIR  85-32 

73-X 

USED 

FOR  DISCOUNT 

FACTOR 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

D 

ISCOU 

pt: 

OISOOUNTEC 

FU 

EL 

$/  MWH(  1  ) 

MU)H/YR(  2  ) 

AVINGSC  3 

) 

1 

ACTOR 

V 1 ) 

SAV  I,'KjS(  ) 

A  - 

ELECT 

$  31.24 

163  . 

$ 

5082 

12  , 

4  3 

'■i‘,  i  .  7 

B  . 

DIS  r 

$  .00 

0  . 

■s 

0 

13  . 

5  5 

’1 

C  . 

RESID 

$  .00 

0  . 

s 

0 

15  . 

0‘z 

4^'  'v<- 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0 

15  . 

■S'  C“ 

IT 

L.  - 

COAL 

$  .00 

0  . 

$ 

0 

i  3 

O  JL 

'1 

p 

LPG 

$  .00 

0  . 

$ 

0 

12  . 

64 

'1 

M  . 

DEMAND 

SAVINGS 

$ 

6  780 

1 1  . 

3  30.4  4  3 

N  . 

TOTAL 

163  . 

$ 

1 1  o62 

P  .1  -  i  1 

3.  NON  ENERGY  SAVINGS(  +  )  /  COSTC -  ) 

A.  ANNUAL  RECURRING  {+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 


11  .85 


7033  . 
,;‘3  4  00  , 


8.  NON  RECURRING  SAVINGS(  i- )  /  COSTS(  -  ) 


ShiV  INGS(  +  ) 

YR 

0 1 6  C  N 1 

D 1 3'  L  U  Li 

ITEM 

C05T( - ) 

OC 

FACTR 

6  A  V  1 1'l  6 

(  1  ) 

(2) 

(3) 

COSTC - 

1 . 

BASELINE  DIFF. 

$  140925. 

0 

1  .00 

1409 

d. 

TOTAL 

$  140925. 

1409 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAV INGS(  +  )/COST(  -  )(  3A2  i  38d4  ,)S  224325. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A-t-(  3Bdl/(  YRS  ECONOMIC  LIFE))® 


5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 


3.03  YLAi , 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5  +  3C  ) 


367838  . 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.61 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

K***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N  /  i 


j.  1 '  w  U  Y  U  l_  L.  C  U  o  1  A  L_  I'  V  1  o  o  U  M  !^l  A  K  (  o  ;  U  if  i '  l  i-^  r  o  j  j.  'x. 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (.ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BDIO,  ALT  3 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  8Y;  M.  RICHARME 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST  21/635. 

E?  .  SIOH  ‘1>  11970. 

C.  DESIGN  COST  $  13058. 

D.  TOTAL  COST  (IAUByIC)  $  242663. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  S 

r.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  ~  IF) 


0  . 

0  . 

$ 


2 .  ENERGY  SAVINGS  (  +  )  /  COST  ( -  ) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  %  DISCOUNT  DISCOUNTED 

FUEL  $/  MU)H(  1  )  MWH/YR(2)  SAVINGS!  3)  FACTOR!  4  )  SAVINGS!  S  ) 


A.  ELECT  $  31.24 

S .  DIST  $  . 00 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

E.  COAL  $  .00 

F.  LPG  $  .00 

M.  DEMAND  SAVINGS 

N .  TOTAL 


159.  497  9 

0  .  $  .  0 
0  .  0 
0  .  $  0 

0  .  $  0 

0  .  $  0 

■$  6  6  4  3 

1 S  9  .  6  1 1 6  6  L 


3.  NON  ENERGY  SAVINGS!  +  )  /  COST!-) 

A.  ANNUAL  RECURRING  ! +/- )  S  12441. 

!l)  DISCOUNT  FACTOR  ! TABLE  A)  11.85 

!2)  DISCOUNTED  SAVING/COST  !  3A  X  3A1  )  $  IG/AI;  :.  . 

B.  NON  RECURRING  SAVINGS!  +  )  /  COSTS!-) 

SAVINGS! +)  YR  DISCNT  DISCOUNTED 

ITEM  COST(-)  OC  FACTR  SAVINGS!!)/ 

!  1  )  !  2  )  !  3  )  COST!  -  )!  4  ) 

1.  BASELINE  DIFF.  $  140925.  0  1.00  140925. 


d.  TOTAL  $  140925.  140925. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS!  ! )/C0ST! -)!  3A2  +  38d4 )S  288351  . 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/!  YRS  ECONOMIC  LIFE ) )$  33438. 

5.  SIMPLE  PAYBACK  PERIOD  !  lG/4  )  7.25  YEAR., 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ! 2N5+3C )  $  428959. 

7.  SAVINGS  TO  INVESTMENT  RATIO  ! SIR  )=! 6  /  1G)=  1.77 

!IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

:ic;4c*:4:  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  !AIRR):  N/A 


w  i  Uu_C  Uu'o  ;  .'-nr-'lHL  i  O  oUMi^ii^K  T  O  1  L'D  f  ' 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  a<  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BDIO,  ALT  4 
ANALYSIS  DATE;  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY' 


j ''!  H  P  o  L  1  'vj 

1  . 030 


M.  R I CH ARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

192091  . 

B  . 

SIOH 

$ 

10565  . 

C  . 

DESIGN  COST 

$ 

11526 . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

214182  . 

tl  - 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

G  . 

TOTAL  INVESTMENT  (  ID  - 

lE 

-  IF) 

0  . 

0  . 

$  214182. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DIS 


UNIT  COST  SAVINGS 


FUEL 

$/  MWH( 1  ) 

MWH/YR( 2  ) 

A  - 

ELECT 

$  31  .24 

142  . 

8  . 

DI5T 

•$  .00 

0  . 

C  . 

RES  ID 

$  .00 

0  . 

D  - 

NAT  G 

$  .00 

0  . 

E  . 

COAL 

$  .00 

0  . 

F 

LPG 

$  .00 

0  . 

M  - 

DEMAND 

'  SAVINGS 

N  - 

TOTAL 

142  . 

NON 

ENERGY 

SAVINGS(+) 

/  COST(-) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3 


COUNT 

FACTORS 

OCT  19 

’93 

ANNU 

AL  $ 

DISCOUNT 

DI 

SCOUNTED 

SAVINGSC  3  ) 

FACTOR 

:(4) 

b  A 

VIMGSC  5  ) 

$ 

4438  . 

J.  iCl  - 

43 

5  5  1  2  1 

$ 

0  . 

13  . 

o 

0 

$ 

0  . 

IS  - 

$ 

0  . 

15  - 

b  O 

■P 

0 

s 

0  . 

1 3  . 

bl 

■tjp 

j  ; 

$ 

0  . 

12  , 

64 

'•3 

$ 

5921  . 

11  . 

b  b 

7  0  i  =  0  f 

'b 

10339  . 

P 

2  :•  3 

S 

6730 

11  .85 

X  3A1  ) 

$ 

6034  3 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC - ) 

OC 

FACTR 

SAVINGS!  1  ,) 

(  1  ) 

(2) 

(3) 

COST(  -  )(  4  ) 

1 . 

BASELINE  DIFF. 

$  140925. 

0 

1  .00 

140925 . 

d. 

TOTAL 

$  140925. 

140925 . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  -  )(  3A2  +  3Bci4  )$  221266. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  26334. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  8.07  YEAR 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  ) 


S  3  '4  b  b  '-y  3  , 


7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  / 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6 


1G)=  1.62 

for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/ 


/ 


Lii-E  CYCLE  CO:^  r  ANALY  oib  oUnMAR/  oTul/Y- 

Ei'-IERGY  CONSE.RVATION  INVESTMENT  PROGRAM  (ECIP;  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  §<  TITLE;  93243-20  ECIP  ENERGY  STUDY- 
FISCAL  YEAR  1994 
ANALYSIS  DATE: 


'iaRcO±'. 
1  . 080 


DISCRETE  PORTION  NAME:  BDIO,  ALT  5 
11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 


1 

A 

b' 

c 

D 

£ 

p 

G 


INVESTMENT 

CONSTRUCTION  COST  $ 
SIOH  $ 
DESIGN  COST  $ 
TOTAL  COST  (1A+13+1C)  $ 


^206230 

11343 

12374 

229947 


SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  ■$ 
PUBLIC  UTILITY  COMPANY  REBATE  $ 
TOTAL  INVESTMENT  ( ID  -  IE  -  IF) 

ENERGY  SAVINGS  (+)  /  COST  (-) 


0  - 

0  . 


22994’ 


OF  NISTIR  85 

b  G  /  b  ~ 

-X  USED  FOR  DISCOUNT 

FACTORS 

OCT  1993 

UNIT 

COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

0 

I3C0UNTED 

FUEL 

$/  MUH(  1  ) 

MWH/YR( 2  ) 

SAVINGSC  3  ) 

FACTOR! 4  ) 

S 

AVINGS( 5  ) 

A.  ELECT 

$  31 

.24 

135  . 

$ 

4215  . 

12.43 

$ 

52  397 

B.  OIST 

$ 

.00 

0  , 

$ 

0  - 

i  3  ^3  i' ^ 

$ 

0 

C.  RESID 

s 

.00 

0  . 

$ 

0  . 

15  -09 

b 

0 

D.  NAT  G 

$ 

.00 

0  . 

$ 

0  . 

i  5  ,  S  b 

'J 

E.  COAL 

$ 

.00 

0  . 

$ 

0  . 

13.61 

c 

F  .  LPG 

$ 

.00 

0  . 

$ 

0  . 

12 .64 

$ 

0 

M.  DEMAND 

SAVINGS 

$ 

5784  . 

1 1  . 85 

b 

O  I.'  b  19 

N.  TOTAL 

135  . 

'$ 

9999  . 

■p 

120933 

11  .85 


4 

5 

6 
7 


NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 


SAVINGS(  +  ) 

ITEM  COST(-) 

(  1  ) 

1.  BASELINE  DIFF.  $  140925. 

d.  TOTAL  $  140925.  140925 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  38d4  )$ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $ 


3183 


3A1  ) 

$ 

144 

) 

YR 

DISCNT 

uISCOUNTc 

D 

OC 

FACTR 

SAVINGSC  H- 

.)/ 

(2) 

(3) 

COSTC  -  )(  4 

) 

0 

1  .00 

140925 . 

285294  . 

o  1  c  —  -7 

7.28  YEAR 
406227  . 

1  .77 


SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )  = 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE;  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  8010,  ALT  6 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  8Y :  M.  RICHARME 
1 .  INVESTMENT 

A.  CONSTRUCTION  COST  'L  214952. 

B.  SIOH  $  11323. 

C.  DESIGN  COST  $  12898. 

D.  TOTAL  COST  (1A+18+1C)  $  239673. 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


0  . 

0  . 


$ 


!967: 


DATE  OP 

■  NISTIR  85-3273- 

-X 

USED  FOR  DI 

SCOUNT 

FACTORS 

OCT  1993  ■ 

UNIT  COST 

SAVINGS 

ANNUAL  -$ 

DISCOUNT 

DISCOUNTEl' 

FUEL 

f /  MWH( 1  ) 

MUiM/YR(  2  ) 

SAVINGS( 3  ) 

F  hC  i  UF<C  .) 

V  i  i'l'.-j  ■-•V  O'  1 

A  K 

ELECT 

%  31  .24 

180  . 

$ 

5609  . 

12 .43 

■i'  6  J.  .• 

B  . 

DIST 

$  .  .00 

0  . 

0  . 

13 . 56 

C  - 

RESID 

$  .00 

0  . 

$ 

0  . 

15 . 09 

•(,  1 

D  . 

NAT  G 

%  .00 

0  . 

s 

0  . 

1 5  .  <36 

6 

E  , 

COAL 

$  .00 

0  . 

s 

0  . 

1  v3 . 6  i 

'1  0 

iw' 

i 

LPG 

$  .00 

0  . 

0  . 

12 .64 

8  0 

M  . 

DEMAND 

SAVINGS 

s 

7434  . 

1 1  -  85 

■i'  d;..''D6,L 

N  . 

TOTAL 

180  . 

$ 

13092  . 

3  1 'v  ■ 

3.  NON 

ENERGY 

SAVINGS(+) 

/  COST(-) 

A .  ANNUAL 

RECURRING 

(+/-) 

1  2  3  b  3 

4 

5 

6 


(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 

B.  NON  RECURRING  SAVINGS(  i- )  /  COSTS(  -  ) 

SAVINGS(+)  YR 
ITEM  COST(-)  OC 

( 1 )  (2) 

1.  BASELINE  DIFF.  $  140925.  0 


11  .85 


14< 


DISCNT 

FACTR 

(3) 

1  .00 


DISCOUNTED 
6  A  V 1 N  G  6  (  +  )/ ' 
COST(  -  )(  4  j 
140925  . 


d.  TOTAL  $  140925. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  3Bd4  )S 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIF£))$ 
SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

TOTAL  NET  DISCOUNTED  SAVINGS  (  2N5  +  3C  ) 


140925  . 

237  308  . 
34840  . 
6.88  YEA 
445705  . 
1  . 86 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )== 

(IF  <  l'  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  oniy  . 


3.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


M  /  A 


i^iru.  U  CvJ  D  i  I ■■'4 f-i L  Y  b  i  O  bUlblbHK  T  :  vys^'  i-'i; -ir  O.-.  ^  y 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  T ECIP  ;  LCCID  i.OoO 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243”20  ECIP  ENERGY  STUDY- 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BDl6,  ALT  2 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  3Y :  M.  RICMARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

23132  . 

B  . 

SIOH 

$ 

1273  . 

C  . 

DESIGN  COST 

$ 

1388  . 

D  . 

TOTAL  COST  ( lA+lB  +  lC  ) 

$ 

25793  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0  . 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0  . 

G  . 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF  ) 

s 

25793 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

DATE  OF  NISTIR  85-3273~)< 

USED 

FOR  DISCOUNT 

FACTORS  OCT  1 

L993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUi'-lTED 

FUEL  $/  MWH( 1  ) 

MWH/YR( 

2) 

S  A 

VINGSC 

3  J  FACTORC  4  ; 

I'AV  i  i'iCil-A  -■  y 

A  . 

ELECT  %  31.24 

20  . 

$ 

62 

«  .12-4 

4’  /  3  1  'i 

8  . 

DIST  $  .00 

0  . 

S 

0  ,  i  o  -  3  c- 

3..) 

C  . 

RESID  %  .00 

0  . 

$ 

0-  15,0^- 

3  0 

D  . 

NAT  G  ■$  .00 

0  . 

$ 

0-  13.  Sb 

P  '-v- 

E  . 

COAL  $  .00 

0  . 

$ 

u  «  1  j  « o  i 

U:- 

F  . 

LPG  $  .00 

0  . 

0.  IS.,:.:.-; 

'-.p  ‘■2 

M  . 

DEMAND  SAVINGS 

$ 

8:.d 

9  .  11,  3  1: 

N  . 

TOTAL 

20  . 

$ 

1  4  b 

"7 

-P  1.  .  .  X. 

NON 

ENERGY  SAVINGS(  +  )  /  COST(  - 

) 

A. 

ANNUAL  RECURRING 

(+/-) 

(1)  DISCOUNT  FACTOR  (TABLE 

A) 

11.85 

(2)  DISCOUNTED 

SAVING/COST 

(  3A 

X 

3A1  ) 

1*  V  J  '  7 

B  . 

NON  RECURRING  SAVINGS(  +  )  / 

COSTS(  - 

) 

SAVINGS(  +  ) 

YR 

DISCNT  DISC 

COUNTED 

ITEM 

COS 

T(-) 

OC 

FACTR  SA VINGSC  t 

(  1  ) 

(2) 

(  3  )  COST (  -  )(,  4  ,) 

1  . 

BASELINE  DIFF  . 

$  16973. 

0 

1.00  16973. 

d  . 

TOTAL 

$  16973. 

] 

.6'./  /"  J  , 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  -  )(  3A2-t-38d4  )$  2401.:  . 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3  +  3A+(  3Bdl/(  YRS  ECONOMIC  LIFE  )  iS  SIT'S. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  8.08  YEA 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $  41763. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=C6  /  IG  )=  1.62 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  i.OoO  ’ 

INSTALLATION  .3<  LOCATION;  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS;  3 
PROJECT  NO.  TITLE;  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME;  BDlfi,  ALT  3 

ANALYSIS  DATE;  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  3Y  :  M.  RICliARME 


1  . 

i-'i  , 

B  . 

c . 
0  . 
E  . 
h  « 

G  . 


INVESTMENT 

CONSTRUCTION  COST  $  25816. 

SIOH  $  1420. 

DESIGN  COST  1549. 

TOTAL  COST  ( lA+lB+lC  )  $  28785. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
PUBLIC  UTILITY  COMPANY  REBATE  $ 

TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0  . 

0  . 

$  28735 . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCO 

UN  TED 

FUEL 

%/  MWH(  1  )  MIaIH/YR(  2  ) 

SA 

,VINGS(  3  ) 

FACTORC  4  ) 

SAVIN 

GS(  5  ; 

A  - 

ELECT 

$  31.24  20  . 

S 

618  . 

12 .43 

/'  o  6  C; 

8  . 

DIST 

$  .00  0. 

$ 

0  . 

1  ‘-.t  -  0  o 

0 

C  . 

RESID 

$  .00  0. 

$ 

0  . 

1 5  -  09 

‘1> 

6 

D  . 

NAT  G 

$  .00  0. 

'% 

0  . 

1  o  ,  o  o 

S 

E  . 

COAL 

$  .00  0. 

$ 

0  . 

13.61 

3 

0' 

V  - 

LPG 

$  .00  0. 

$ 

0  . 

12 .64 

!• 

M  . 

DEMAND 

SAVINGS 

s 

825  . 

1 1  . 63 

’4j 

N  - 

TOTAL 

20  . 

$ 

1443  . 

1  4  1 

NON 

ENERGY 

SAVINGS(+)  /  COST(-) 

A  « 

ANNUAL 

RECURRING  ( +/- ) 

$ 

1 6  J  'I 

(1)  DI 

SCOUNT  FACTOR  (TABLE  A) 

11.85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

1  C363 

B.  NON  RECURRING  SAVINGS(  i- )  /  C0ST3(  -  ) 


SAVIMGSC  +  ) 

YR 

DISCNT 

DiSCOLi 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVING 

(  1  ) 

(2) 

(  4  ) 

0  S  T  (, 

1 . 

BASELINE  DIFF. 

$  16973. 

0 

1  . 00 

16? 

d  . 

TOTAL 

$  16973. 

169 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  -  )(  3A2  +  3Bd4  ,)S  .3633o  . 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  4209. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  6.84  YEA 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $  53797. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (  SIR )=(  6  /  1G)=  1.87 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


iJ/A 


I V' 


L.  X i"  L.  U  COo  t  [mMHL.  T  o  X  o  oUi'll'ir^K  t"  ^  i  ■  tXL'^'-- 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BOlfi,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  8Y -  M.  RICHARME 
1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  23132. 

B.  SIOH  $  1273. 

C.  DESIGN  COST  $  1388. 

D.  TOTAL  COST  (lA+lB+lC)  $  25793. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  *  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  UD  -  IE  -  IF  )  $  25793. 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 


FUEL  $/  MWH( 1  ) 

MIa)H/YR(  2  ) 

s 

AVINGS( 

3) 

FACTOR 

(  4  ) 

SAv  ) 

A  . 

ELECT  $  31 .24 

20  . 

$ 

62 

Cl 

12  . 

^  '4  .  J 

‘1  7  o  i 

B  . 

DIST  $  .00 

0  . 

$ 

0  - 

13  . 

c . 

RESID  $  .00 

0  . 

$ 

0  . 

15  . 

09 

$  0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15  . 

36 

E  . 

COAL  S  .00 

0  . 

$ 

0  . 

13  . 

6 1 

(  . 

F  . 

LPG  S  .00 

0  . 

$ 

0  . 

12  - 

• 

O  'V 

8 

M  . 

DEMAND  SAVINGS 

8  3 

11  . 

85 

'  :■■■  s'-.-- 

M  . 

TOTAL  . 

20  . 

$ 

1 46 

/  * 

•p  1  ■■  ^ 

NON 

ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A  - 

ANNUAL  RECURRING 

(  +/-  ) 

8  594 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11 . 

85 

(2)  DISCOUNTED  S 

AVING/COST  (3A 

X 

3A1  ) 

$  7037^ 

8  . 

NON  RECURRING  SAVINGS(+)  /  COSTS( 

-) 

SAVINGS( + 

) 

YR 

DISCN 

T 

1 6 

COUi'i  T'Eu 

ITEM 

COST( -  ) 

OC 

F'ACTR 

S  A  V 

IMGSi,  f  J/ 

(1) 

(2) 

(3) 

COS 

TC  -  X  4  ) 

1  . 

BASELINE  DIFF. 

$  16973. 

0 

1  .00 

1  6  9  /  6  - 

TOTAL 

$  16973. 

16973  » 

c . 

TOTAL  NON  ENERGY 

DISCOUNTED  SAVINGS(  +  )/COST(  - 

)(  3Ai2  i 

'  3  8  o 

4  }  -P  id  4  V/  1 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+C 3Bdl /( YRS  ECONOMIC  LIFE))$  3193. 

5.  SIMPLE  PAYBACK  PERIOD  (  lG/4 )  ^  6.08  YEAR. 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  -T  41763. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.62 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


/ 


L_  C  L- 1 U 
4  CENSUS: 


L  X  i“  C  u  '  u  E  c  o  u  o  i  H  (\  R  E  f  D  X  U  i  "^1 M  m  K  / 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTAEEATION  &  EOCATION:  MIEAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITEE:  93243-20  ECIP  ENERGY  STUDY 
FISCAE  YEAR  1994  DISCRETE  PORTION  NAME:  BDlG,  AET  5 
ANAEYSIS  DATE:  11-09-94  ECONOMIC  EIFE  15  YEARS  PREPARED  BY 


i  I-!  r  o  u'  X 
1  . 080 


M.  RICHARME 


1  - 

INVESTMENT 

A  - 

CONSTRUCTION  COST 

$ 

25816  . 

B  - 

SIOH 

$ 

1420  . 

C  - 

DESIGN  COST 

s 

1549  . 

D  - 

TOTAL  COST  C lA  +  lB  +  lC  ) 

$ 

28785  . 

£  - 

SALVAGE  VALUE  OF  EXI3 

TING 

EQUIPMENT 

B 

0  . 

rr 

1 

PUBLIC  UTILITY  COMPANY  REBATE 

B 

0  . 

G  - 

TOTAL  INVESTMENT  C ID 

-  IE 

-  IF) 

2  - 

ENERGY  SAVINGS  {+)  / 

COST 

C-) 

DATE  OF  NISTIR  85-3273-X 

USED 

FOR  DISCOUNT 

FACTORS 

^'b/  'oo 


4 

5 

6 
7 


FUEE 


UNIT  COST 
$/  MWH(  1  ) 


EEECT  31.24 
DIST  $  .00 

RESID  $  .00 

NAT  G  $  .00 

COAE  $  .00 

EPG  $  .00 

DEMAND  SAVINGS 
TOTAE 


SAVINGS 
MWH/YR(  2 ) 

20  . 

0  . 

0  . 

0  . 

0  . 

0  . 

20  . 


ANNUAE  $ 
SAVINGSC  3  ) 


•*> 

$ 

$ 

$ 

•B 

$ 

■:e 


618 

0 

0 

0 

0 

0 

825 

1443 


DISCOUNT 
FACTOR';,  4  ) 

12 .43 
i .  5  c 
IS  .  09 
1  o  .  '.3  6 


DISCOUNTED 
c  i- 1 V  i  N  Cl  C  - '  ) 


NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAE  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  ( TABEE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 


NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 

SAVINGSC  +  )  YR 

ITEM  COST(-)  OC 

(1)  (2) 

.  BASELINE  DIFF.  $  16973-  0 


11  -85 


■t- 

-p 


s 

$ 


1634  - 
19363  . 


DISCNT 

FACTR 

(3) 

1  .00 


DISCOUNTED 
b  A  V I N  E  5  i.  i  )  / 
COSTC  -  )(  4  ) 
16973 . 

16973  . 


d.  TOTAE  $  16973. 

C.  TOTAE  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( -)( 3A2  +  38d4  )$ 
FIRST  YEAR  DOEEAR  SAVINGS  2N3+3A+C 3Bdl/C YRS  ECONOMIC  EIFE))$ 
SIMPEE  PAYBACK  PERIOD  C lG/4  ) 

TOTAL  NET  DISCOUNTED  SAVINGS  C2N5+3C)  B 


SAVINGS  TO  INVESTMENT  RATIO  CSIR)=C6  /  IG  )= 

CIF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


4209  . 

6.84  YEAF;':., 
53797  . 

1  .87 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  CAIRR): 


N/A 


LiFt.  CYCLl.  cos  i  ANALYSIS  SUMFlAiYY  !  UC  >  Ai-if-YsUlo 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (  ECIP  J  LCl;ID  i.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS;'  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BDlfi,  ALT  6 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  3Y ;  M.  RIGUARME 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST  '$  25339. 

B.  SIOH  $  1394. 

C  .  DESIGN  COST  $  1521 . 

D.  TOTAL  COST  (lA+lB+lC)  $  28254. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF ) 


$ 

$ 


0 

0 


:8254 


ENERGY  SAVINGS  (+)  /  COST  (-) 


E  OF  NISTIR  85-3273-X 

USED  FOR 

DIS 

COUNT  FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  ■$ 

DISCOUNT 

DISCOUNTED 

FUEL 

•f /  MWH(  1  ) 

MWH/YR( 

2) 

SAVINGS(  3 ) 

FACTORC  4  ) 

SAVINGSC  5  ) 

A  .  ELECT 

$  31  .24 

23  . 

$  730  . 

1 2 . 4  3 

3  307;.,. 

B.  DIST 

■$  .00 

0  . 

$  0  . 

13 .56 

•i.  ‘0 

C.  RESID 

$  .00 

0  . 

T  0  . 

15 .0.' 

6  0 

D  .  NAT  G 

$  .00 

0  . 

$  0  . 

15 . 66 

$  C' 

£  .  COAL 

$  .00 

0  . 

$  0  . 

13.61 

qU  K 

F  .  LPG 

$  .00 

0  . 

$  0  . 

12.64 

■■  J 

M.  DEMAND 

SAVINGS 

$  974. 

11.  65 

'■+'  i  ..L  ■  '4 

N  .  TOTAL 

23  . 

3  1/04. 

i-  3.. 

NON  ENERGY 

SAVINGS(  +•  ) 

/  COST( - 

) 

A.  ANNUAL 

RECURRING  ( +/- ) 

$  ioio 

(1)  DI 

SCOUNT  FACTOR  (TABLE 

A) 

11.85 

(2)  DISCOUNTED  SAVING/COST 

(  3A 

X  3A1  ) 

$  1  i  /' 

8.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 

SAVINGS(+)  YR  DISCNT 

ITEM  COST( -  )  OC  FACTR 

(1)  (2)  (3) 

1.  BASELINE  DIFF.  $  16973.  0  1.00 


DlSCOUi'ITEL; 
o  A  V 1 1  '  -l  G  -U  (  ^  }  ■ 
COST(  -  )(  4  ) 
16973  . 


Cl.  TOTAL 


$  16973 


169: 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  -  )(  3A2-(-30d4  ,)'$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )== 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 
project  does  not  qualify  for  ECIP  funding  j  4,5,6  for  information 


36146  . 
4454  . 
6.34  YEA 
56/62  . 
2.01 
only  . 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N./'A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBD41 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BD41  ,  ALT  2 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 


1 . 

INVESTMENT 

A  - 

CONSTRUCTION  COST 

$ 

75304 . 

B  . 

SIOH 

$ 

4142  . 

C  . 

DESIGN  COST 

$ 

4519  . 

D  . 

TOTAL  COST  ( lA+lB+lC  ) 

$ 

83965  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

G  . 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

0  . 

0  . 

$  83965  . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST 

SAVINGS 

ANNUAL 

$  DI 

SCOUNT 

DISCOUNTED 

FUEL  $/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINGS(3)  FACTOR( 4 

)  SAVINGS(,  5) 

A  . 

ELECT  $  31 .24 

66  . 

S 

2053  . 

12.43 

6  25519  . 

B  . 

DIST  $  .00 

0. 

$ 

0  . 

13.56 

$  0  . 

C  . 

RESID  $  .00 

0. 

$ 

0  . 

15.09 

$  0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13.61 

$  0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64 

0  . 

M  . 

DEMAND  SAVINGS 

$ 

2648  . 

11.85 

$  31376. 

N  . 

TOTAL 

66  . 

$ 

4701  . 

%  56895 . 

NON 

ENERGY  SAVINGS(  +  )  /  COST(  -  ) 

A  . 

ANNUAL  RECURRING 

(+/-) 

•$  2172. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11  .85 

(2)  DISCOUNTED 

SAVING/COST  (3A 

X 

3A1  ) 

$  25738  . 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS( - 

-) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST( -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST(  -  )(4  ) 

1  . 

BASELINE  DIFF. 

$  55945  . 

0 

1  .00 

55945  . 

d  . 

TOTAL 

$  55945 . 

■55945  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  -  )(  3A2+3Bcl4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  ClG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information 


81683  . 
10602  . 
7.92  YEAR 
138578  . 

1  .65 
only  . 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


!  V'-  ^3^ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBD41 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  S<  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BD41  ,  ALT  3 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  iM  .  RICHARME 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  83982. 

B.  SIOH  $  4619. 

DESIGN  COST  $  5039. 

TOTAL  COST  ( lA+lB  +  lC  )  $  93640. 


SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 


PUBLIC  UTILITY  COMPANY  REBATE 
TOTAL  INVESTMENT  (ID  -  IE  -  IF ) 


$ 


0  . 

0. 

$  93640 . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 


FUEL 

$/ 

MU)H(  1  ) 

MWH/YR( 2  ) 

SAVINGS(  3 ) 

FACTOR!  4 ) 

b  A 

VINGS( 5  ) 

A  . 

ELECT 

$ 

31  .24 

67  . 

$ 

2107  . 

12 .43 

$ 

i.;  6 1  o  5  . 

B  . 

DIST 

$ 

.00 

0  . 

$ 

0  . 

13.56 

$ 

0  . 

C  . 

RESID 

$ 

.00 

0  . 

$ 

0  . 

15  .09 

$ 

0  . 

D  . 

NAT  G 

$ 

.00 

0  . 

$ 

0  . 

15 . 86 

$ 

0  . 

E  . 

COAL 

$ 

.00 

0  . 

$ 

0  . 

13.61 

S 

0  . 

F  . 

LPG 

$ 

.00 

0  . 

$ 

0  . 

12.64 

$ 

0  . 

M  . 

DEMAND 

)  SAVINGS 

$ 

2507  . 

11  .85 

$ 

29713  . 

N  . 

TOTAL 

67  . 

$ 

4614  . 

$ 

55898  . 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 


A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 


11.85 


$ 

$ 


65448  , 


B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 


SAVINGS!  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST!  -) 

OC 

FACTR 

SAVINGS!  +  )/ 

(1) 

(2) 

(3) 

COST!  -  )!  4  ) 

1  . 

BASELINE  DIFF. 

$  55945. 

0 

1  .00 

55945 . 

d. 

TOTAL 

$  55945 . 

55945  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  121393. 


4  . 

FIRST 

YEAR  DOLLAR  SAVINGS  2N3+3A+! 3Bdl/! YRS  ECONOMIC 

LIFE  )  )$ 

13867  . 

5  . 

SIMPLE 

PAYBACK  PERIOD 

!  lG/4  ) 

6.75  YEAR 

6  . 

TOTAL 

NET  DISCOUNTED 

SAVINGS 

! 2N5+3C  T 

$ 

177290 . 

7  . 

SAVINGS  TO  INVESTMENT 

RATIO 

!SIR)=(6  /  1G)= 

1  .89 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBD41 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BD41  ,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 
1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  74415. 

B.  SIOH  $  4093. 

C.  DESIGN  COST  $  4465. 

D.  TOTAL  COST  (lA+lB+lC)  $  82973. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  .  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH(l)  MWH/YR(2)  SAVINGS( 3  )  FACTOR( 4  )  SAVINGS(5) 


A  . 

ELECT  $  31 .24 

68  . 

$ 

2120  . 

12 .43 

s 

26349 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$ 

0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09 

s 

0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

s 

0 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13.61 

$ 

0 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12 .64 

s 

0 

M. 

DEMAND  SAVINGS 

$ 

2641  . 

11  .85 

$ 

31290 

N  . 

TOTAL 

68  . 

$ 

4760  . 

$ 

57639 

NON 

ENERGY  SAVINGS(+)  / 

COST(  - 

) 

A  . 

ANNUAL  RECURRING 

(  +/• 

-) 

$ 

2169 

(  1 )  DISCOUNT  FACTOR 

( TABLE 

A) 

11  .85 

(2)  DISCOUNTED 

SAVING/COST 

(  3A 

X 

3A1  ) 

$ 

25703 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST(  -  )(  4  ) 

1.  BASELINE  DIFF. 

$  55945  . 

0 

1  .00 

55945  . 

d.  TOTAL  $  55945.  55945. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  3Bd4  )$  81648. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  10659. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  7.78  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS .( 2N5+3C  )  $  139286. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG )=  1.68 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0  . 

0  . 

$  82973. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY :• MAPB041 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BD41  ,  ALT  5 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARMb 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  83348. 

B.  SIOH  $  4585. 

C .  DESIGN  COST  $  5001  . 

D.  TOTAL  COST  (lA+lB+lC)  $  92934. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  )  $  92934. 

2.  ENERGY  SAVINGS  C+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH(l)  MWH/YR(2)  SAVINGS(3)  FACTOR( 4  )  SAVINGS(5  ) 


A  . 

ELECT  $  31 .24 

64  . 

$ 

2014  . 

12.43 

'$  25040 

8  . 

DIST  $  .00 

0  . 

$ 

0  . 

1  cj  .  o  6 

•$  0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09 

$  0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$  0 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61 

9  0 

F  . 

LPQ  $  .00 

0  . 

$ 

0  . 

12 .64 

*  0 

M. 

DEMAND  SAVINGS 

$ 

2500  . 

11  .85 

$  29626 

N  . 

TOTAL 

64  . 

$ 

4515  . 

$  54666 

NON 

ENERGY  SAVINGSC  +  )  / 

COST( - 

) 

A  . 

ANNUAL  RECURRING  ( +/ 

-) 

6  5521 

(1)  DISCOUNT  FACTOR 

( TABLE 

A  ) 

11  .85 

(2)  DISCOUNTED  SAVING/COST 

(3A 

X 

3A1  )  ■ 

$  65424 

8  . 

NON  RECURRING  SAVINGS(+)  / 

COSTSC  - 

-) 

SAVINGSC  +  ) 

YR  DISCNT 

DISCOUNTED 

ITEM 

COSTC -  ) 

OC  FACTR 

SAVINGSC  +  )/ 

(1) 

(2)  (3) 

COSTC 

-)C4) 

1  . 

BASELINE  DIFF. 

$  55945  . 

0  1  .00 

55 

-945  - 

d.  TOTAL  $  55945.  55945. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  121369. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  13765. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  6.75  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  176035. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.89 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

A**  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  -STUDY:  MAPBD41 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BD41  ,  ALT  6 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  82143. 

B.  SIOH  $  4518. 

C.  DESIGN  COST  $  4929. 

D.  TOTAL  COST  (lA+lB+lC)  $  91590. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS 

ANNUAL 

$ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINGSC  3  ) 

FACTORC  4 ) 

SAVINGSC  5  ) 

A  . 

ELECT 

$  31  .24 

79  . 

$ 

2472  . 

12 .43 

$  30723 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

13.56 

S  0 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15  .09 

$  0 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

1 5 . 86 

■$  0 

E  . 

COAL 

$  .00 

0  . 

s 

0  . 

18-61 

$  0 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12 .64 

$  0 

M  . 

DEMAND 

'  SAVINGS 

$ 

3084  . 

11  .85 

$  36542 

N  . 

TOTAL 

79  . 

$ 

55 

55  . 

$  67265 

NON 

ENERGY 

■  SAVINGS(+)  / 

COST(  -  ) 

A  . 

ANNUAL 

RECURRING  ( +/ 

-) 

$  5463 

(1)  DISCOUNT  FACTOR 

(  TABLE  A ) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

-$  64  737 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

-) 

SAVINGSC  +  ) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST( -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

(2) 

(3) 

COSTC 

-  )(  4  ) 

1  . 

BASELINE  DIFF. 

$  55945  . 

0 

1  .00 

55 

.945  . 

d  . 

TOTAL 

$  55945 . 

55945 . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS( )/COST(  -  )(  3A2+3Bcl4  )$  120682. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  14748. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  6.21  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  187947. 

7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  IG  )=  2.05 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


0. 

0  . 

$  91590. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY.  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP  )  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BH81  ,  ALT  2 
ANALYSIS  DATE;  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPBH81 
1  .080 
3 


M  .  RICHARME 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 


C  . 
D  . 
E  . 
F  . 
G  . 


$ 

$ 

$ 

$ 


46764  . 
2572  . 
2806  . 
52142  . 


DESIGN  COST 
TOTAL  COST  (lA+lB+lC) 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
PUBLIC  UTILITY  COMPANY  REBATE  $ 
TOTAL  INVESTMENT  (ID  -  IE  -  IF ) 


0 

0 


52142 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  l-v-VS 

DISCOUNT 
FACTORC  4  ) 

12 . 43 
13.56 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

FUEL 

$/ 

MWH( 1  ) 

MWH/YR(  2 ) 

SAVINGS( 3  ) 

A  . 

ELECT 

$ 

31.24 

34  . 

$ 

1076  . 

B  . 

DIST 

$ 

.00 

0  . 

$ 

0  . 

C  . 

RESID 

$ 

.00 

0  . 

$ 

0  . 

D  . 

NAT  G 

$ 

.00 

0  . 

$ 

0  . 

E  . 

COAL 

$ 

.00 

0  . 

$ 

0  . 

F  . 

LPG 

$ 

.00 

0  . 

$ 

0  . 

M  . 

DEMAND  SAVINGS 

$ 

1389  . 

N  . 

TOTAL 

34  . 

S 

2465. 

DISCOUNTED 
SAVINGS( 5  ) 


3.  NON  ENERGY  SAVINGS(  +  )  /  COST(-) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 


15 

15 

13 

12 


.09 
.  86 
.  6  i 
.64 


11  .85 


11  -85 


$ 

$ 

$ 

% 

■$ 

$ 

$ 


$ 

$ 


13370 

0 

0 

0 

0 

0 

16458 

29829 


9859 


ITEM 


1-  BASELINE  DIFF 


SAVINGS(  +  ) 
COST(  -) 
(1) 

$  24547  . 


YR 

DISCNT 

DISCOUNTED 

oc 

FACTR 

SAVINGSC  +  ) 

(2) 

(3) 

C0ST(-)(4) 

0 

1  .00 

24547 . 

24547 


d.  TOTAL  $  24547. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( - )( 3A2+3Bd4 )$  34406. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  4933. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  10.57  YEAR 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C ) 


64235 . 
1  .23 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP ) 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BH81 ,  ALT  3 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 


STUDY:  MAPBH81 
LCCID  1.080 
4  CENSUS:  3 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

51176  . 

B  . 

SI  OH 

$ 

2815  . 

C  . 

DESIGN  COST 

$ 

3071  . 

D  . 

TOTAL  COST  ( lA+lB+lC  ) 

$ 

57062  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

G  . 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

$ 


0  . 

0  . 


$ 


57062 


'E 

OF  NISTIR  85-3273- 

-X 

USED  FOR  DISCOUNT  FA 

CTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL 

$ 

DISCOUNT 

DISCOUNTED 

FUEL  $/  MU)H(  1  ) 

MWH/YR(2) 

SAVINGS(  3) 

FACTOR( 4  ) 

SAVINGS( 5 ) 

A 

.  ELECT  $  31 .24 

35  . 

$ 

1087  . 

12.43 

■$  13509. 

B 

.  DIST  $  .00 

0  . 

$ 

0  . 

13 . 56 

$  0 . 

C 

.  RESID  $  .00 

0  . 

$ 

0  . 

15.09 

$  0  . 

D 

.  NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$  0  . 

E 

.  COAL  $  .00 

0  . 

$ 

0  . 

13.61 

%  0  . 

F 

.  LPG  $  .00 

0  . 

$ 

0  . 

12.64 

%  0  . 

M 

.  DEMAND  SAVINGS 

$ 

1405  . 

11  .85 

%  16643. 

N 

.  TOTAL 

35. 

$ 

2491  . 

$  30152. 

NON  ENERGY  SAVINGS(  +  ) 

/  COST(-) 

A  . 

ANNUAL  RECURRING 

(+/-) 

'$  2586. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$  30644  . 

B  . 

NON  RECURRING  SAVINGS( -l- )  /  COSTS(  - 

-) 

SAVINGS(  -t-  ) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS( + )/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

1 

.  BASELINE  DIFF. 

$  24547. 

0 

1  .00 

24 

547  . 

d 

.  TOTAL 

$  24547  . 

24547  . 

4 

5 

6 
7 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  55191. 

FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  6714. 

SIMPLE  PAYBACK  PERIOD  ( lG/4  )  8.50  YEAR 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $  85343. 

1.50 


SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  IG  )= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBH81 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP )  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BH81  ,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARtD  SY ;  M.  RICHARML 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  39780. 

B.  SIOH  $  2188. 

C.  DESIGN  COST  $  2387. 

D.  TOTAL  COST  (lA+lB+lC)  $  44355. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF ) 


44355 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  199; 


FUEL 


UNIT  COST 
$/  MWH( 1  ) 


SAVINGS 
MWH/YR( 2 ) 


ANNUAL  $  DISCOUNT  DISCOUNTED 

SAVINGS(3)  FACT0R(4)  SAVINGSC5) 


A  . 

ELECT  $  31 .24 

32  . 

$ 

989  . 

12.43  $  12 

291 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56  $ 

0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09  S 

0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86  $ 

0 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13.61  S 

0 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64  $ 

0 

M  . 

DEMAND  SAVINGS 

$ 

1319. 

11.85  $  15 

633 

N  . 

TOTAL 

32  . 

$ 

2308. 

$  27 

923 

NON 

ENERGY  SAVINGS(+)  / 

COSTC - 

) 

A. 

ANNUAL  RECURRING  ( +/ 

-) 

$ 

Sii 

(1)  DISCOUNT  FACTOR 

( TABLE 

A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST 

(  3A 

X  3A1  ) 

$  9 

610 

B. 

NON  RECURRING  SAVINGS(+)  / 

COSTSC - ) 

SAVINGS(+)  YR  DISCNT 

DISCOUNTED 

ITEM 

COST( -  ) 

OC  FACTR 

SAVINGS(  +  )/ 

(1) 

(2)  (3) 

COST(  -  )(  4  ) 

1  . 

BASELINE  DIFF. 

$  24547. 

0  1  .00 

24547  . 

d. 

TOTAL 

$  24547. 

24547  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4 )$ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $ 


34157  . 
4755  . 

9.33  YEARi 
62081  . 

1  .40 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.40 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP  )  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BH81 ,  ALT  5 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPBH81 
1  .080 
3 


M.  RICHARME 


1 . 

INVESTMENT 

A  » 

CONSTRUCTION  COST 

$ 

44192 . 

B  . 

SIOH 

$ 

2431  . 

C  . 

DESIGN  COST 

$ 

2652  . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

49275  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

G  . 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

0  . 

0  . 

$  49275. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


FUEL 

UNIT  COST 
$/  MU)H(  1  ) 

SAVINGS 
MWH/YR( 2 ) 

ANNUAL  $ 
SAVINGS(  3 ) 

DISCOUNT 
FACTOR( 4  ) 

DISCOUNTED 
SAVIiNGS(  5  ) 

A  . 

ELECT 

$  31 .24 

32  . 

$ 

1001  . 

12.43 

$ 

12437  „ 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

13.56 

■$ 

0  - 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15.09 

$ 

0  - 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

15.86 

■$ 

'J  . 

£  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13.61 

$ 

0  . 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12.64 

$ 

0  . 

M  . 

DEMAND 

•  SAVINGS 

$ 

1335  . 

11  .85 

$ 

15817  . 

N  . 

NON 

TOTAL 

ENERGY 

'  SAVINGS(+) 

32  . 

/  COST(-) 

$ 

2335  . 

$ 

28255  . 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 


11  .85 


$ 

$ 


2565  . 
303  95  . 


B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST( -  ) 

OC 

FACTR 

SAVINGS(  +  ) 

(1) 

(2) 

(3) 

C0ST(-)(4) 

1.  BASELINE  DIFF. 

$  24547  . 

0 

1  .00 

24547  . 

d.  TOTAL 


$  24547 . 


24547  . 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  54942. 


4  . 

FIRST  YEAR 

DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC 

LIFE  )  )$ 

6537  . 

5. 

SIMPLE  PAYBACK  PERIOD 

(  lG/4) 

7.54  YEAR 

6. 

TOTAL  NET 

DISCOUNTED 

SAVINGS 

(2N5+3C  ) 

$ 

83197  . 

7  . 

SAVINGS  TO 

INVESTMENT 

RATIO 

(SIR)=(6  /  1G)= 

1  .69 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BH81 ,  ALT  6 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPBH81 
1  .080 
3 


M.  RICHARME 


1  . 
A  . 
B  . 
C  . 
D  . 
E  . 
F  . 
G  . 


INVESTMENT 

CONSTRUCTION  COST  $  50495. 

SIOH  $  2778. 

DESIGN  COST  $  3030. 

TOTAL  COST  (lA+lB+lC)  $  56303. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 


PUBLIC  UTILITY  COMPANY  REBATE 
TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 


$ 


0. 

0  . 

$  56303  . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DI 

SCOUNTED 

FUEL 

$/ 

MWH(  1  ) 

MUJH/YR(  2  ) 

SAVINGS(  3 ) 

FACTOR(  4 ) 

SAVINGS( 5  ) 

A  . 

ELECT 

$ 

31  .24 

39  . 

$ 

1222  . 

12 .43 

$ 

15190  . 

B  . 

DIST 

$ 

.00 

0  . 

$ 

0  . 

1 3 . 56 

s 

C  . 

RESID 

$ 

.00 

0  . 

$ 

0  . 

15.09 

$ 

0  . 

D  . 

NAT  G 

$ 

.00 

0  . 

$ 

0  . 

15.36 

$ 

0  . 

E  . 

COAL 

$ 

.00 

0  . 

$ 

0  . 

13.61 

$ 

0  . 

F  . 

LPG 

$ 

.00 

0  . 

$ 

0  . 

12.64 

$ 

0  . 

M. 

DEMAND 

)  SAVINGS 

$ 

1618  . 

11  .85 

$ 

19171  . 

N  . 

TOTAL 

39. 

$ 

2840  . 

s 

34361  . 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 


A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 


11  .83 


$ 


J03/2 


B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST(  -  )(  4  ) 

1 .  BASELINE  DIFF  . 

$  24547. 

0 

1  .00 

24547  . 

d.  TOTAL 


$  24547 . 


24547  . 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  - )( 3A2+3Bd4  )$  54919. 


4  . 

FIRST 

YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/(  YRS  ECONOMIC 

LIFE))$ 

7039  . 

5  . 

SIMPLE 

PAYBACK  PERIOD 

(  lG/4  ) 

8.00  YEAR 

6  . 

TOTAL 

NET  DISCOUNTED 

SAVINGS 

( 2N5+3C ) 

$ 

89280 . 

7  . 

SAVINGS  TO  INVESTMENT 

RATIO 

(SIR)=(6  /  1G)= 

1  .59 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


**  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  ,  STUDY:  MAPBHlll 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUb :  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BHlll,  ALT  2 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 


1 . 
A  . 

INVESTMENT 

CONSTRUCTION  COST 

$ 

38357  . 

B  . 

SIOH 

$ 

2110  . 

C  . 

DESIGN  COST 

$ 

2302  . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

42769  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

S 

G  . 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

0  . 

0  . 


FUEL 
A 


UNIT  COST 
$/  MWHC 1  ) 


ELECT  $  31 .24 

B.  DIST  $  .00 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

E.  COAL  $  .00 

F.  LPG  $  .00 

M.  DEMAND  SAVINGS 

N.  TOTAL 


SAVINGS 
MUJH/YR(  2  ) 

24  . 

0. 

0  . 

0  . 

0  . 

0  . 

24  . 


ANNUAL  $ 
SAVINGSC  3  ) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


747  , 
0 
0 
0 
0 
0 

960 

1707 


42769  . 


DISCOUNT  DISCOUNTED 
FACT0R(4)  SAVINGSC S) 


12.43 
13.56 
15.09 
15 . 86 
13.61 
12.64 
11  .85 


3.  NON  ENERGY  SAVINGSC +)  /  COST(-) 


A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 


11  .85 


$ 

■$ 

$ 

$ 

$ 

$ 

$ 

$ 


$ 

$ 


9EbE  . 
0  . 
0  . 
0  . 
0  . 
0  . 

11380  . 
20661  . 


:982  . 


B.  NON  RECURRING 

SAVINGSC  +  ) 

/  COSTSC 

-) 

SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

C2) 

(3) 

COSTC  -  )C  4  ) 

1 .  BASELINE  DIFF 

$ 

13597  . 

0 

1  .00 

13597 . 

d.  TOTAL 

S 

13597  . 

13597  . 

4  , 

5  , 

6 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( -)( 3A2+3Bd4  )$  17579. 

FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+C 3Bdl/C YRS  ECONOMIC  LIFE))$  2949. 

SIMPLE  PAYBACK  PERIOD  ( lG/4  )  14.50  YEAR 

TOTAL  NET  DISCOUNTED  SAVINGS  C 2N5+3C )  $  38240. 

.89 


7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  IG  )= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5.6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE;  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BHlll,  ALT  o 
ANALYSIS  DAtL  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


STUDY:  MAPBHlll 
LCCID  1.080 
4  CENSUS:  3 


M.  RICHARME 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (lA+lB+lC) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF ) 


$ 

$ 

$ 

$ 


41842  . 
2302  . 
2511  . 
46655  . 


0 

0 


46655 


2.  ENERGY  SAVINGS  (  +  )  /  COST  (-)  nrx  1 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FhOTuRS  OCT  i ^ 
UNIT  COST  SAVINGS  ammi  iai  *  nis 

FUEL  $/  MWH( 1  )  MWH/YR( 2  ) 


ANNUAL  $ 
SAVINGSC  3 ) 


DISCOUNT 
FACTOR( 4  ) 


DISCOUNTED 
SAVINGSC  5  ) 


A.  ELECT 

B.  DIST  $ 

C.  RESID  $ 

D.  NAT  G  $ 
E  .  COAL  $ 
F  .  LPG  $ 


$  31 .24 
.00 
.00 
.00 
.00 
.00 


M.  DEMAND  SAVINGS 

N.  TOTAL 


:o  . 
0  . 
0  . 
0  . 
0  . 
0  . 

25  . 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


3.  NON  ENERGY  SAVINGSC  +  )  /  COSTC”) 

A.  ANNUAL  RECURRING  ( +/- ) 

CD  DISCOUNT  FACTOR  (TABLE  A) 


ITEM 

1 .  BASELINE  DIFF 


SAVINGSC  +  ) 
COST( -  ) 
(1) 

$  13597. 


767  . 

12.43 

$  9533  . 

0  . 

13.56 

$  0  . 

0  . 

15  .09 

$  0  - 

0  . 

1 5 . 86 

■1  0  . 

0  . 

13.61 

$  0  . 

0. 

12 .64 

$  0  . 

991  . 

11.85 

$  11737. 

1757  . 

11  .85 

$  21270. 

1742. 

3A1  ) 

$  20643 . 

) 

YR  DISCNT 

DISCOUNTED 

OC  FACTR 

SAVINGSC  +  )/ 

(2) 

0 


(3) 

1  .00 


13597 . 
13597  . 


4 

5 

6 
7 


d.  TOTAL  $  13597. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( -)( 3A2+3Bd4  )$  34240. 

FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/C YRS  ECONOMIC  LIFE  )  )$  4406. 

SIMPLE  PAYBACK  PERIOD  (  lG/4  )  icnr.. 

TOTAL  NET  DISCOUNTED  SAVINGS  C 2N5+3C )  ^  55510. 

1.19 


SAVINGS  TO  INVESTMENT  RATIO  (SIR)=C6  /  IG)- 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY )  .  ^  •  i 

<  Project  does  not  qualify  for  ECIP  funding;  4.5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR); 

/  ^ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBHlll 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  .  DISCRETE  PORTION  NAME:  BHlll,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  32020. 

B .  SIOH  $  1761  . 

C.  DESIGN  COST  $  1922. 

D.  TOTAL  COST  (lA+lB+lC)  $  35703. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH(  1  )  MWH/YR(2)  SAVINGS(3)  FACTOR(  4  )  SAVINGS(  5  ) 


A  . 

ELECT  $  31  .24 

21  . 

$ 

665  . 

12.43 

$  3264  . 

8  . 

DIST  $  .00 

0  . 

S 

0  . 

13.56 

S  0  . 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09 

$  0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

1 5 . 86 

1  0  . 

E  . 

COAL  $  ,00 

0  . 

$ 

0  . 

13.61 

O  . 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12 . 64 

$  0  . 

M. 

DEMAND  SAVINGS 

$ 

888  . 

11  .85 

$  10517. 

N  . 

TOTAL 

21  . 

$ 

1552  . 

$  18781. 

NON 

ENERGY  SAVINGS(+)  / 

COST( -  ) 

A  . 

ANNUAL  RECURRING  ( +/- 

-) 

314. 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$  3721  . 

B. 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

-) 

SAVINGS(  +  ) 

YR 

DISCNT 

DIS 

COUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

C0ST(-)(4) 

1  . 

BASELINE  DIFF. 

$  13597. 

0 

1  .00 

13597. 

d  . 

TOTAL 

$  13597. 

13597  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  -  )(  3A2+3Bcl4  )$  17318. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  2773. 

5.  SIMPLE  PAYBACK  PERIOD  (  lG/4 )  12.88  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $  36099. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.01 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only, 
8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


0  . 

0  . 

$  357 03  . 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BHlll,  ALT  5 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPBHlll 

1  .080 

•O 


M.  RICHARME 


1  . 
A  . 
B  . 
C  , 
D 
E 
F 
G 


INVESTMENT 

CONSTRUCTION  COST  $ 
SIOH  ^ 
DESIGN  COST  $ 
TOTAL  COST  (lA+lB+lC)  $ 


35506. 
1953  . 
2131  . 
39590  . 


SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 


PUBLIC  UTILITY  COMPANY  REBATE 
TOTAL  INVESTMENT  ( ID  -  IE  -  IF ) 


$ 


0  . 

0  . 

$  39590  . 


2.  ENERGY  SAVINGS  (  +  )  /  COST  (-)  , 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  199 


FUEL 


UNIT  COST 
$/  MUJH(  1  ) 


SAVINGS 
MWH/YRC  2  ) 


ANNUAL  $ 
SAVINGSC  3  ) 


DISCOUNT 
FACTORC  4 ) 


DISCOUNTED 
SAVINGSC  5 ) 


A .  ELECT  $  31 .24 

B.  DIST  $  .00 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

E.  COAL  $  .00 

F.  LPG  $  .00 

M.  DEMAND  SAVINGS 

N.  TOTAL 


22  . 

$ 

688  . 

0  . 

$ 

0  . 

0  . 

$ 

0  . 

0  . 

% 

0  . 

0  . 

% 

0  . 

0  . 

$ 

0  . 

$ 

918  . 

22  . 

$ 

1605. 

12 .43 

$ 

8547  . 

13 . 56 

'$ 

0  . 

15  .09 

$ 

0  - 

15.36 

$ 

0 

13  .61 

$ 

0  . 

12  .64 

$ 

0  , 

11  .85 

$ 

10874  - 

$ 

19420  . 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST(-) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 


8.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 

SAVINGSC +)  YR  DISCNT 

ITEM  COST(-)  OC  FACTR 

(1)  (2)  (3) 

1.  BASELINE  DIFF.  $  13597.  0  1.00 


DISCOUNTED 
SAVINGSC  +  )/ 
COSTC  -  )C  4  ) 
13597  . 


d.  TOTAL 


$  13597. 


13597  . 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC + )/C0STC - )C 3A2+3Bd4 )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+C 3Bdl/C YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  C lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  C 2N5+3C  )  $ 


33979  . 
4232  . 
9.36  YEAR 
53399 . 


7.  SAVINGS  TO  INVESTMENT  RATIO  CSIR)=C6  /  1G)=  1-35 

CIF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  CAIRR): 


N/A 


/I/'  71 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BHlll,  ALT  6 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY 


STUDY:  MAPBHlll 
LCCID  1.080 
CENSUS:  3 


M.  RICHARME 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (lA+lB+lC) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


$ 

$ 

$ 

$ 


41352. 
2275  . 
2482  . 
46109 


0  . 
0  . 


$ 


46109 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  199: 


FUEL 


UNIT  COST 
$/  MU)H(  1  ) 


A  .  ELECT  $  31.24 

B.  DIST  $  .00 

C.  RESID  $  .00 

D.  NAT  G  '$  .00 

E  .  COAL  $  .00 

F  .  LPG  $  .  00 

M.  DEMAND  SAVINGS 

N.  TOTAL 


SAVINGS 
MWH/YR( 2  ) 

28  . 

0. 

0  . 

0  . 

0  . 

0  . 

28  . 


ANNUAL  $ 
SAVINGS( 3  ) 


DISCOUNT 
FACTORC  4  ) 


DISCOUNTED 
SAVINGS(  5 ) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


864 
0 
0 
0  , 
0  , 
0  . 

1143  . 
2008. 


12 
13 
15 
15  , 
13  , 
12  . 


43 

56 

09 

86 

61 

64 


11  .85 


3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 


A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 

SAVINGS(+)  YR 
item  COST(-)  OC 

(  1  )  (2) 

1.  BASELINE  DIFF,  $  16597.  0 


11  .85 


$ 

$ 

$ 

$ 

$• 

$ 

$ 

•$ 


$ 

$ 


10743 
0 
0  . 
0  . 
0  , 
0  . 

13549 . 
24292 . 


1  725 
20441 


DISCNT 

FACTR 

(3) 

1  .00 


DISCOUNTED 
SAVINGS(  +  )/ 
COST(  -  )(  4  ) 
16597 . 


4 

5, 


d.  TOTAL  $  16597. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( - )( 3A2+3Bd4 )$ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  (lG/4) 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C ) 


16597  . 

37038  . 
4839  . 
9.53  year: 
$  61330. 

1  .33 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4.5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBH115 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE;  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BH115,  ALT  2 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 
1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  73751. 

B.  SIOH  $  4057. 

C.  DESIGN  COST  $  4425. 

D.  TOTAL  COST  (1A+18+1C)  $  82233. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 


0  . 

0  . 

$  82233. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  N'lSTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


FUEL 


UNIT  COST  SAVINGS 


ANNUAL  $ 


DISCOUNT  DISCOUNTED 


$/MWH(l)  MWH/YR(2)  SAVINGS( 3  )  FACTOR( 4  )  SAVINGS(5) 


A.  ELECT  $  31.24 

B.  DIST  $  .00 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

E.  COAL  $  .00 

F.  LPG  $  .00 

M.  DEMAND  SAVINGS 

N.  TOTAL 


1742 

0 

0 

0 

0 

0 

2324 

4066 


3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 


A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 

SAVINGS(+)  YR  DISCNT 
item  COST(-)  OC  FACTR 

(1)  (2)  (3) 

1.  BASELINE  DIFF.  $  41700.  0  1.00 


12.40 

% 

21653 

1  o  -  5o 

$ 

0 

15.09 

$ 

0 

15.36 

iB 

0 

13.61 

$ 

0 

12.64 

$ 

0 

11  .85 

$ 

27543 

$ 

49196 

$ 

1483 

11  .85 


17574  . 


DISCOUNTED 
SAVINGSC  +  )/ 
COST(  -  )(  4  ) 
41700 . 


d .  TOTAL  $  41700.  41700. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4 )$  59274. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$  8329. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  9,87  YEAR; 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $  108469. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1  32 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


/y-  7? 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBH115 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BH115,  ALT  3 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  81283. 

8 .  SIOH  $  4471  . 

C.  DESIGN  COST  $  4877. 

D.  TOTAL  COST  ( lA+lB+lC  )  $  90631. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  S 

AVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/  MWH( 1  ) 

MUH/YR(2) 

SAVINGS( 3  ) 

FACTOR( 4  ) 

SAVINGSC  5  ) 

A  . 

ELECT  $  31 .24 

56  . 

$ 

1744  . 

12.43 

$  21682 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$  0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15 .09 

•$  0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

1 5 . 86 

■■h  0 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13.61 

$  0 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12 .64 

0 

M  . 

DEMAND  SAVINGS 

$ 

2327  . 

11  .85 

$  27580 

N  . 

TOTAL 

56  . 

$ 

4072  . 

$  49262 

NON 

ENERGY  SAVINGS(+)  / 

COST( -  ) 

A  . 

ANNUAL  RECURRING  ( t/ 

-) 

■3  4449 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

3  52721 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

-) 

SAVINGS(  +  ) 

YR  DISCNT  DIS 

COUNTED 

ITEM 

COST( -  ) 

OC  FACTR 

SAVINGSC  r  )/ 

(1) 

(2)  (3) 

COST(  -  )(  4  ) 

1  . 

BASELINE  DIFF. 

$  41700. 

0  1  .00 

41700 . 

d  . 

TOTAL 

$  41700. 

41700  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  94421. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  11301. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4 )  8.02  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  143682. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.59 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 
8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

/!/-  7^ 


0  . 

0  . 

$  90631  . 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAP8H115 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP )  ^  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS,  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BH115,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  8Y :  M.  RICHARME 


1 .  INVESTMENT 


A  . 

CONSTRUCTION  COST 

$ 

66732 . 

B  . 

SIOH 

$ 

3671  . 

C  . 

DESIGN  COST 

$ 

4004  . 

D  . 

TOTAL  COST  ( lA+lB+lC  ) 

$ 

74407  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0  . 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0  . 

74407 

G  . 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

$ 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


FUEL 


UNIT  COST 
$/  MWH( 1  ) 


SAVINGS 
MWH/YR( 2 


ANNUAL  ■$ 

)  SAVINGS(3) 


DISCOUNT 
FACTOR( 4  ) 


DISCOUNTED 
SAVINGSC  5 ) 


3  . 


A  . 

ELECT  $  31 .24 

55  . 

$ 

1709  . 

12.43 

$ 

21245  . 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$ 

0  . 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09 

s 

0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61 

$ 

0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12 .64 

■$ 

0  . 

M  . 

DEMAND  SAVINGS 

$ 

2281  . 

11  .85 

$ 

27025  . 

N  . 

TOTAL 

55  . 

$ 

3990  . 

$ 

48271  . 

NON 

ENERGY  SAVINGS(+)  / 

cosT( - ; 

) 

A  . 

ANNUAL  RECURRING 

(+/- 

-) 

$ 

1471  . 

(1)  DISCOUNT  FACTOR 

( TABLE 

A) 

1 1  . 85 

(2)  DISCOUNTED 

SAVING/COST 

(  3A 

X 

3A1  ) 

$ 

174.31  . 

B.  NON  RECURRING  SAVINGS(+)  /  COSTS(-) 


ITEM 


BASELINE  DIFF 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

COST(-) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST(  -  )(  4  ) 

$  41700. 

0 

1  .00 

41700  , 

d.  TOTAL 


$  41700. 


41700 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  - )(  3A2+3Bd4 )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/(  YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 


59131  . 
8241  . 
9.03  YEAR 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  ) 


$  107402. 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.44 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


/(/-  7S 


N/A 


^  1cIp=“.--  ^  3--° 

A^ALY=lI  OATF  ,  .  PORTION  NAME:  8H115.  ALT  5 

ALY^IS  DATE.  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY :  M .  RICHARME 

1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  74264 

$  4085. 

C.  DESIGN  COST  $  4456. 

p.  TOTAL  COST  (lA+lB+lC)  $  82805. 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


82805 . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


FUEL 


UNIT  COST  SAVINGS 


ANNUAL  $ 


*/MUiH(l)  MWH/VR(2I  SAvInIsc's  )  fJcTORU  ,  sSs(l‘5 


A .  ELECT  $  31.24 

B.  DIST  $  .00 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

E.  COAL  $  .00 

F.  LPG  $  .00 

M.  DEMAND  SAVINGS 

N.  TOTAL 


1712 
0 
0  , 
0  . 
0  . 
0  . 

2284  . 
3995  . 


3.  NON  ENERGY  SAVINGS(  +  )  /  COST( - ) 


12 .43  $ 

13.56  $ 

15.09  $ 

15 . 86  $ 

13.61  $ 

12.64  $ 

11.85  $ 

$ 


A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (  3A.  X  3A1 ) 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS(  — ) 

SAVINGS(+)  YR  DISCNT 

COST(-)  OC  FACTR 

1.  BASELINE  DIFF.  $  4170o\  [^,00 


11.85 


21275  . 
0  . 
0  . 


27062  . 
48336  . 


A- 3  (Zf  . 


52567 . 


d.  TOTAL 


$  41700. 


DISCOUNTED 
SAVINGS(  +  )/ 
C0ST(-)(4) 
41700 . 

41700  . 


c.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS!  +  )/COST( -)(  3A2+3Bd4 )*  94267. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))*  11211. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

^  7.39  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C ) 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /IQ)-  i 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY)  1.72 

Project  does  not  qualify  for  ECIP  funding;  4.5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) 

fl/~  7U 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE;  93243-20  ECIP  ENERGY  STUDY  ’ 

FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BH115,  ALT  6 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  SY :  M.  RICHARME 


STUDY:  MAP8H115 
LCCID  1 .080 
4  CENSUS:  3 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 
DESIGN  COST 
TOTAL  COST  ( lA+lB+lC) 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
PUBLIC  UTILITY  COMPANY  REBATE  $ 

TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


$ 

$ 

$ 

$ 


80057 . 
4404  . 
4804  . 
89265 


0. 

0  . 


$ 


89265 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS 


FUEL  $/ 

MWH(  1  ) 

MWH/YR(  2 ) 

A  . 

ELECT  $ 

31  .24 

65  . 

8  . 

DIST  $ 

.00 

0  . 

C  . 

RESID  $ 

.00 

0  . 

D  . 

NAT  G  $ 

.00 

0  . 

cr 

u,  . 

COAL  $ 

.00 

0  . 

F  . 

LPG  $ 

.00 

0  . 

M  . 

DEMAND  SAVINGS 

N  . 

TOTAL 

65  . 

NON 

ENERGY  SAVINGS(  +  )  /  COST( -  ) 

ANNUAL  $ 
SAVINGS( 3  ) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


DISCOUNT 
FACTORC  4 ) 


DISCOUNTED 
bAVINGS(  S ) 


A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 


B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 

SAVINGS(+)  YR 
item  COST(-)  OC 

(1)  (2) 

1.  BASELINE  DIFF.  $  41700  0 


d.  TOTAL 


$■  41700 


2032  . 

12.43  $ 

25258  . 

0  . 

1 3 . 56  $ 

0  , 

0  . 

15.09  $ 

0  . 

0  . 

15.86  $ 

0  . 

13.61  $ 

0  . 

0. 

12.64  $ 

0  . 

2711  . 

11.85  $ 

4743. 

$ 

57387. 

) 

$ 

11.85 

4409  , 

$ 

522  47  - 

DISCNT 

DISCOUNTED 

FACTR 

SAVINGS(  +  )/ 

(3) 

COST(  -  )(  4  ) 

1  .00 

41700. 

41700 . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( - 

-  )(  3A2+38d4  )$ 

93947  . 

4  . 

FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$ 

11932. 

5  . 

SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

7.48  YEARS 

6  . 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C ) 

$ 

151334  . 

1 .70 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) 

/K'  77 


N/A 


STUDY:  MAPBOl 
LCCID  1.080 
4  CENSUS:  3 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  9324320  ECIP  ENERGY  STUDY 
FISCAL  YEAR  94  DISCRETE  PORTION  NAME:  BOl ,  ALT  2 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1  .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (lA+lB+lC) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


$ 

$ 

$ 

$ 


27228  . 
1498  . 
1634  . 
30360 


0 

0 


$ 


30360 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST 
FUEL  $/  MWH( 1  ) 


A  . 
B  . 
C  . 
D  . 
E  . 
F  . 
M. 
N  . 


ELECT  $  31 .24 


DIST  $ 
RESID  $ 
NAT  G  $ 
COAL  $ 
LPG  $ 


.00 

.00 

.00 

.00 

.00 


DEMAND  SAVINGS 
TOTAL 


SAVINGS 
MWH/YR( 2  ) 

15  . 

0  . 

0  . 

0. 

0  . 

0  . 

15. 


ANNUAL  $ 
SAVINGS(  3 ) 


DISCOUNT  DISCOUNTED 
FACTOR( 4  )  SAVINGS( 5  ) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


481 
0 
0 
0 
0  , 
0  , 
643  . 


12.43 
13  -  56 
15.09 
1 5  « b6 
13.61 
12 . 64 
11  -85 


$ 

$ 

S 

$ 

$ 

$ 

$ 

$ 


5983 
0 
0 
0  , 
0  , 
0  , 

7620  . 
1 3603 . 


3.  NON  ENERGY  SAVINGS(  +  )  /  COST( - ) 


A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 

SAVINGS(+)  YR 
item  COST(-)  OC 

1.  BASELINE  DIFF  .  $  11129.  0 


11.85 


3685  . 


DISCNT 

FACTR 

(3) 

1  .00 


DISCOUNTED 
SAVINGSC  +  )/ 
COST(  -  )(4) 
11129 . 


11129 


d.  TOTAL  $  11129. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  14814. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  2177. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  ^3  ^eaR^ 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  28417 

7  _  __  _ 

.94 


SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG ')= 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

«**  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


/A  7^ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBOl 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  9324320  ECIP  ENERGY  STUDY 
FISCAL  YEAR  94  DISCRETE  PORTION  NAME:  BOl  ,  ALT  3 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  29302. 

B.  SIOH  $  1612. 

C.  DESIGN  COST  $  1759. 

D.  TOTAL  COST  (lA+lB+lC)  $  32673. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  )  $  32673. 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MU)H(  1  )  MUJH/YR(2)  SAVINGS(3)  FACTOR(  4  )  SAVINGSC  5) 


A  . 

ELECT  $  31.24 

15  . 

$ 

481  . 

12.43 

$ 

5981  . 

B  . 

DIST  $  .00 

0  . 

$ 

0. 

13.56 

$ 

0  . 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

1 5  . 09 

% 

0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15  .86 

% 

0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13.61 

s 

0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64 

$ 

0  . 

M  . 

DEMAND  SAVINGS 

$ 

642  . 

11  .85 

% 

7607  . 

N. 

TOTAL 

15  . 

$ 

1123. 

$  13588. 

NON 

ENERGY  SAVINGS(+)  / 

COST( - ) 

A. 

ANNUAL  RECURRING  ( +/- 

-) 

$ 

1127  . 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$  1 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

■) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS( t  )/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

1  . 

BASELINE  DIFF. 

$  11129. 

0 

1  .00 

11129 . 

d.  TOTAL  $  11129.  11129. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  24484. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$  2992. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  10.92  YEAR! 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  38072. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG )=  1.17 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

IV'  7? 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  c;TijnY-  MADom 

CONSERVATION  INVESTMENT  PROGRAM  ( ECIP  )  LCCID  ?  OR^ 

location;  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS'  3 
vpSo  ELIP  ENERGY  STUDY 

A^fl  CsT^  ,  ‘’I^LRETE  portion  name:  BOl  ,  ALT  4 

ANALYSIS  date;  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M,  RICHARM: 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  18962 

B  .  SIOH  ^  1043 

C.  DESIGN  COST  *  1138; 

D.  TOTAL  COST  (lA+lB+lC)  $  21143. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  O 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  O 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF)  '  $  21143 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  "'"”SN?rcOS?'"  s"a“nS" 


FUEL 


ANNUAL  $ 


*/MUH(1)  -„uS;yT(2)  SAV^NGS^3)  FA^TORU  )  sA«nS“ 


A.  ELECT  $  31.24  14  « 

B.  DIST  $  .00  o'  $ 

C.  RESID  $  .00  0.’  $ 

D  .  NAT  G  $  .00  0  « 

E.  COAL  $  .00  o'  I 

F.  LPG  $  .00  o'  $ 

M.  DEMAND  SAVINGS  * 

N.  TOTAL  14 _  * 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS(  — ) 

SAVINGS(+)  YR 

item  cnsxr-^ 


426  . 
0  . 
0  . 
0  . 
0  . 
0  . 
569  . 
995  . 


12.43  $ 

13.56  S 
15.09  $ 

15.86  $ 

13.61  $ 

12.64  ■$ 

11.85  $ 

$ 


0 

0 

0 

0 

0  . 

6744  . 
12039 . 


11  .85 


SAVINGS(  +  ) 
COST(  -  ) 
(1) 

$  11129. 

YR 

OC 

(2) 

0 

DISCNT 

FACTR 

(3) 

1  .00 

DISCOUNTED 
SAVINGS( + )/ 
C0ST(-)(4) 
11129 . 

$  11129. 

11129  . 

1.  BASELINE  DIFF.  I'lli)!' 

d.  TOTAL  $  11129.  11129 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  14554 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  2026 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

^  10.44  YEf 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  ^ 


-  -nvxMvno  ^  26593 

7.  SAVINGS  TO  INVESTMENT  RATIO  fSIRVr6  /  1  r 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY)  ^  1-26 

**  Project  does  not  qualify  for  ECIP  funding;  4,5,5  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


/V-^o 


23457 


ENERGY  CONSERVATION^INVESTMENT^PrSgR^^  (  ECIP  )  ^LCC^D 

1.  INVESTMENT 

A .  CONSTRUCTION  COST  $  21037 

B.  SIOH  $  1157' 

C.  DESIGN  COST  $  1263 

D.  TOTAL  COST  (lA+lB+lC)  $  23457" 

EXISTING  EQUIPMENT  $  0 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  O 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF)  ’  $  23457 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  8S-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

FiiFi  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  */MU,H(l)  MUH/YR(2)  SAVINGSO)  FACTORU  )  SaSingS^ 

A.  ELECT  $  31.24  14  « 

B.  DIST  $  .00  0"  4;  '  12.4.^  $  5293. 

C.  RESID  $  .00  o"  X  S'  12.56  $  0. 

D.  NAT  G  $  .00  0."  $  n" 

E.  COAL  $  .00  0"  *  n'  l'-'-26  $  0. 

^  .00  o'  $  a’  ^ 

M.  DEMAND  SAVINGS  "  *  c . S ‘  i.tt  ^ 

N.  TOTAL  14  *  11-85  *  6732. 

^  994.  $  12025. 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  .  .  ^ 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 )  "  $  130^^ 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 

TTFM  DISCNT  DISCOUNTED 

ITEM  COSTf  —  ^  [r/v(-"ro 


12.43 

$ 

5293  . 

1 3 . 56 

$ 

0  . 

15.09 

s 

0  . 

15.86 

$ 

0  . 

13  .61 

$ 

0  . 

12.64 

$ 

0  . 

11  .85 

$ 

6732  . 

$ 

12025 . 

1105  . 
13094  . 


SAVINGS(  +  ) 

YR 

DISCNT 

COST(-) 

OC 

FACTR 

(1) 

(2) 

(3) 

$  11129. 

0 

1  .00 

$  11129. 

DISCOUNTED 
SAVINGS( +)/ 
C0ST(-)(4) 
11129 . 


1.  baseline  diff.  *  iilas^  ifoo 

d.  TOTAL  $  11129.  11129 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  24223. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$  2841. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

8.26  YEA 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  ^  36248 

7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=r 6  /  l r 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY)  1.55 

'***  Project  does  not  qualify  for  ECIP  funHino-  xi  k  •  .c 

y  ror  ecip  funding,  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


2841  . 

8.26  YEARS 
36248 . 

1  .55 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBOl 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  9324320  ECIP  ENERGY  STUDY 
FISCAL  YEAR  94  DISCRETE  PORTION  NAME:  BOl  ,  ALT  6 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  28962. 

B.  SIOH  $  1593. 

C.  DESIGN  COST  $  1738. 

D.  TOTAL  COST  (lA+lB+lC)  $  32293. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS 

ANNUAL 

$ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINGS( 3  ) 

FACTOR( 4  ) 

SAVINGS(  5 ) 

A  . 

ELECT 

$  31 .24 

18  . 

$ 

561  . 

12 .43 

$ 

6  9  7  4 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

13.56 

$ 

0 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15.09 

$ 

0 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

1 5 . 86 

S 

0 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13.61 

$ 

0 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12 .64 

$ 

0 

M  . 

DEMAND 

'  SAVINGS 

$ 

749. 

11  .85 

$ 

8877 

N  . 

TOTAL 

18  . 

$ 

1310  . 

$ 

15851 

NON 

ENERGY 

SAVINGS(+)  / 

COST(  -  ) 

A  . 

ANNUAL 

RECURRING  ( +/ 

-) 

% 

Ills 

(1)  DI 

SCOUNT  FACTOR 

(TABLE  A) 

11.85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

13225 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

•) 

SAVINGS(  +  ) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(  1  ) 

(2) 

(3) 

COST( 

-)(4) 

1  . 

BASELINE  DIFF. 

$  11129. 

0 

1  .00 

11129 . 

d.  TOTAL  $  11129.  11129. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  24354. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  3168. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  10.19  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  40205. 

7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  1G)=  1.25 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

ic;*:**  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0  . 

0  . 

$  32293  . 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  B03 ,  ALT  2 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPB03 
1  .080 
3 


M.  RICHARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

28120 . 

B  . 

SIOH 

$ 

1547  . 

C  . 

DESIGN  COST 

$ 

1688. 

D  . 

TOTAL  COST  ( lA+lB+lC) 

$ 

31355  . 

E. 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0  . 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0  . 

G  . 

TOTAL  INVESTMENT  ( ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

DAT 

E  OF  NISTIR  85-3273-X 

USED 

FOR  DISCOUNT 

FACTORS 

$ 


31355 


FUEL 


UNIT  COST 
$/  MWH( 1  ) 


A.  ELECT  $  31 .24 


B  . 
C  . 
D  . 


DIST  $ 
RESID  $ 
NAT  G  $ 


.00 

.00 

.00 

.00 

.00 


E.  COAL  $ 

F.  LPG  $ 

M.  DEMAND  SAVINGS 

N.  TOTAL 


SAVINGS 

MWH/YR(2) 

15  . 

0  . 

0  . 

0  . 

0  . 

0  . 

15. 


ANNUAL  $ 
SAVINGS( 3  ) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


482 
0 
0 
0  , 
0  , 
0  , 
644  . 
1126  . 


DISCOUNT 
FACTORC  4  ) 

12.43 
13.56 
15.09 
1 5  -  86 
13.61 
12.64 
11  .85 


DISCOUNTED 
SAVING 5 ( 3  ) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


3.  NON  ENERGY  SAVINGS(  +  )  /  COST( - ) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 


11  .85 


(2)  DISCOUNTED 

SAVING/COST  (3A  X 

3A1  ) 

$ 

NON  RECURRING  SAVINGS(  +  )  /  COSTS( - 

SAVINGS(  +  ) 

-) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

C0ST(-)(4) 

BASELINE  DIFF. 

$  7917. 

0 

1  .00 

7917. 

5996 
0 
0 
0  , 
0 
0  , 

7631  , 
13627 , 


98  . 
1161  . 


79i: 


4 

5 

6 
7 


d.  TOTAL  $  7917, 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  9078. 

FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/C YRS  ECONOMIC  LIFE))$  1752. 

SIMPLE  PAYBACK  PERIOD  ( lG/4  )  17.90  YEAR 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $  22705. 

.72 


SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


1^-33 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP  ) 
INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  B03 ,  ALT  3 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY 


STUDY:  MAP803 
LCCID  1.080 
4  CENSUS:  3 


M.  RICHARME 


1 . 

INVESTMENT 

A. 

CONSTRUCTION  COST 

$ 

30851. 

B  . 

SIOH 

$ 

1697  . 

C  . 

DESIGN  COST 

$ 

1851  . 

D  . 

TOTAL  COST  ClA+lB+lC) 

$ 

34399  . 

E. 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

G. 

TOTAL  INVESTMENT  C ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  C+)  /  COST 

C-) 

0. 

0  . 


$ 


34399 


DATE  OF  NISTIR  85-3273- 
UNIT  COST 
FUEL  $/  MWH( 1  ) 


A 

B 

C 

D 

E 

F 

M 

N 


ELECT  $  31.24 


DIST  $ 
RESID  $ 
NAT  G  $ 
COAL  $ 
LPG  $ 


.00 

.00 

.00 

.00 

.00 


DEMAND  SAVINGS 
TOTAL 


SAVINGS 
MWH/YR( 2 ) 

17  . 

0. 

0  . 

0  . 

0  . 

0  . 

17  . 


ANNUAL  $ 
SAVINGSC  3  ) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


520 

0 

0 

0 

0 

0 

694 

1214 


DISCOUNT 
FACTOR(  4 ) 

12.43 
13.56 
15  .09 
1 5 . 86 
13  .61 
12  .64 
11  .85 


DISCOUNTED 
SAVINGSC  5  ) 


3.  NON  ENERGY  SAVINGSC +  )  /  COST( - ) 


A.  ANNUAL  RECURRING  (.+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGSC -t-)  /  COSTSC-) 


11  .85 


$ 

$ 

$ 

$ 

$ 

■$ 

$ 

$ 


$ 

■$ 


6464  . 
0  . 
0 
0 
0 
0 

8223 

14687 


1229  . 
14564 . 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC  -  ) 

OC 

FACTR 

SAVINGSC  )/ 

Cl) 

C2) 

C3) 

COSTC  -  )C  4  ) 

1.  BASELINE  DIFF. 

$ 

7917  . 

0 

1  .00 

7917  . 

d.  TOTAL 

$ 

7917  . 

7917  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/C0STC - )C 3A2+3Bd4 )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3-^3A-^•C  3Bdl/C  YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  ClG/4) 


22481 


2971 


11.58  YEAR 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  C2N5+3C)  $  37167. 

7.  SAVINGS  TO  INVESTMENT  RATIO  CSIR)=C6  /  IG  )=  1.08 

CIF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Proj'ect  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  CAIRR):  N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPB03 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  B03 ,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  25558. 

B.  SIOH  $  1406. 

C .  DESIGN  COST  $  1534 . 

D.  TOTAL  COST  (lA+lB+lC)  $  28498. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH(  1  )  MUJH/YR(2)  SAVINGS(3)  FACTOR(  4  )  SAVINGS(5) 


A  . 

ELECT  $  31 .24 

15  . 

$ 

476  . 

12.43 

% 

5918  . 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

% 

0  . 

C. 

RESID  $  .00 

0  . 

S 

0  . 

15.09 

$ 

0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61 

$ 

0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64 

$ 

0  . 

M. 

DEMAND  SAVINGS 

$ 

636  . 

11  .85 

$ 

7533  . 

N  . 

TOTAL  ' 

15  . 

$ 

1112  . 

$  13451. 

NON 

ENERGY  SAVINGS(+)  / 

COST( -  ) 

A  . 

ANNUAL  RECURRING  ( +/- 

-) 

$ 

95  . 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

1126  . 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTSC  - 

-) 

SAVINGS( + ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST(  -  )(  4  ) 

1  . 

BASELINE  DIFF. 

$  7917. 

0 

1  .00 

7917  . 

d. 

TOTAL 

$  7917. 

7917  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  9043. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/C YRS  ECONOMIC  LIFE))$  1735. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  16.43  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  22494. 

7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  IG .79 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Proj'ect  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0  . 

0  . 

$  28498 . 


IV 'S3' 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPB03 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  B03 ,  ALT  5 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  28288. 

B.  SIOH  $  1556. 

C.  DESIGN  COST  $  1698. 

D.  TOTAL  COST  (lA+lB+lC)  $  31542. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 


FUEL 

$/  MUJH(  1  ) 

MWH/YR( 2  ) 

SAVINGS(3)  FACT0R(4) 

SAVINGS(  5 ) 

A  . 

ELECT 

$  31 .24 

16  . 

$ 

514  . 

12.43 

$  6386 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

13.56 

$  0 

C  . 

RESID 

$  .00 

0. 

$ 

0  . 

15.09 

$  0 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

15.86 

$  0 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13 .61 

$  0 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12.64 

$  0 

M. 

DEMAND 

1  SAVINGS 

$ 

686  . 

11  .85 

$  8124 

N. 

TOTAL 

16  . 

$ 

1199. 

$  14511 

NON 

ENERGY 

SAVINGS(+)  / 

COST(-) 

A  . 

ANNUAL 

RECURRING  ( +/ 

-) 

$  1227 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$  14540 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

■) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINQS(  +  )/ 

(1) 

(2) 

(3) 

COS 

T(-)(4) 

1  . 

BASELINE  DIFF. 

$  7917. 

0 

1  .00 

7917  . 

d  . 

TOTAL 

$  7917. 

7917. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  22457. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  2954. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  10.68  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  36968. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.17 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

K***  Proj'ect  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


0  . 

0  . 

$  31542. 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPB03 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  B03 ,  ALT  6 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  30538. 

B.  SIOH  $  1680. 

C.  DESIGN  COST  $  1833. 

D.  TOTAL  COST  (lA+lB+lC)  $  34051. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (~) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST 

SAVINGS 

ANNUAL 

$  DI 

SCOUNT 

DISCOUNTED 

FUEL 

$/  MWH(  1  ) 

MWH/YR( 2  ) 

SAVINGS(3)  FACT0R(4) 

SAVINGS(  5 ) 

A  . 

ELECT 

$  31  .24 

19  . 

$ 

594  . 

12  .43 

$  7378 

B  . 

DIST 

S  .00 

0  . 

$ 

0  . 

1 3 . 56 

$  0 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15  .09 

$  0 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

15.86 

$  0 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13.61 

$  0 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12  .64 

$  0 

M  . 

DEMAND 

1  SAVINGS 

$ 

792  . 

11  .85 

$  9382 

N  . 

TOTAL 

19. 

$ 

1385  . 

$  16760 

NON 

ENERGY 

'  SAVINGS(+)  /  COST(-) 

A  . 

ANNUAL 

RECURRING 

(+/-) 

$  1219 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11  .85 

(2)  DISCOUNTED 

SAVING/COST  (3A 

X 

3A1  ) 

$  14445 

B  . 

NON  RECURRING  SAVINGS(+)  /  COSTS( - 

■) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

C0ST(-)(4) 

1  . 

BASELINE  DIFF. 

$  7917. 

0 

1  .00 

7917  . 

d. 

TOTAL 

$  7917. 

7917  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  22362. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/C YRS  ECONOMIC  LIFE))$  3132. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  10.87  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  39122. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.15 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Proj’ect  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0. 

0  . 

$  34051. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPB04 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  B04  ,  ALT  2 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  41725. 

B.  SIOH  $  2295. 

C.  DESIGN  COST  $  2504. 

D.  TOTAL  COST  ( lA+lB+lC  )  $  46524. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH( 1  )  MWH/YR(2)  SAVINGS( 3  )  FACTOR( 4  )  SAVIMGS( 5  ) 


A  . 

ELECT  $  31  .24 

25  . 

$ 

768  . 

12.43 

$  9540 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$  0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09 

$  0 

D  . 

NAT  G  $  .00 

0  . 

% 

0  . 

15 . 86 

^  0 

E  . 

COAL  $  .00 

0  . 

s 

0  . 

13.61 

$  0 

F  . 

LPG  $  .00 

0. 

$ 

0  . 

12 .64 

S  0 

M  . 

DEMAND  SAVINGS 

$ 

1025  . 

11  .85 

$  12144 

N  . 

TOTAL 

25. 

$ 

1792. 

■$  21684 

NON 

ENERGY  SAVINGS(+)  / 

COST( -  ) 

A  . 

ANNUAL  RECURRING  ( +/- 

-) 

$  516 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$  6115 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

•) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST( -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

1  . 

BASELINE  DIFF. 

$  17093. 

0 

1  .00 

17093  . 

d.  TOTAL  $  17093.  17093. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  23208. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  3448. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  13.49  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5.+3C )  $  44892. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  .96 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0  . 

0  . 

$  46524  . 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPB04 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  804,  ALT  3 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  SY :  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  45232. 

B.  SIOH  $  2488. 

C.  DESIGN  COST  $  2714. 

D.  TOTAL  COST  (lA+lB+lC)  $  50434. 

E.  SALVAGE  VALUE,  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273~X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MU)H(  1  )  MWH/YR(2)  SAVINGS(3)  FACTOR(  4  )  SAVINGStS) 


A  . 

ELECT 

$ 

31  .24 

23  . 

$ 

726  . 

12.43 

$ 

9026  . 

B  . 

DIST 

$ 

.00 

0  . 

$ 

0. 

13.56 

$ 

0  . 

C  . 

RESID 

$ 

.00 

0  . 

$ 

0  . 

15.09 

$ 

0  . 

D  . 

NAT  G 

$ 

.00 

0  . 

$ 

0  . 

15.86 

$ 

0  . 

E  . 

COAL 

$ 

.00 

0  . 

$ 

0  . 

13.61 

$ 

0  . 

F  . 

LPG 

$ 

.00 

0  . 

$ 

0. 

12  .64 

$ 

0  . 

M. 

DEMAND  : 

SAVINGS 

$ 

970  . 

11  .85 

$ 

11491  . 

N  . 

TOTAL 

23  . 

$ 

1696  . 

$ 

20517  . 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- )  $  1332. 

(1)  DISCOUNT  FACTOR  (TABLE  A)  11.85 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 )  $  21709. 


B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST( -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST(  -  )(  4  ) 

1 .  BASELINE  DIFF  . 

$  17093. 

0 

1  .00 

17093  . 

d.  TOTAL  $  17093.  17093. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+38d4  )$  38802. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/C YRS  ECONOMIC  LIFE  )  )$  4667. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  10.81  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  59319. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG )=  1.18 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0  . 

0  . 

$  50434 . 


lV-3^ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPB04 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  B04 ,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M .  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  30277. 

B .  SIOH  $  1666  . 

C.  DESIGN  COST  $  1817. 

D.  TOTAL  COST  (lA+lB+lC)  $  33760. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 


FUEL  $/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINGSC 3)  FACT0R(4) 

SAVINGSC  5  ) 

A  . 

ELECT  $  31 .24 

22  . 

$ 

693  . 

12.43 

$ 

8610 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$ 

0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09 

% 

0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

0 

E  . 

COAL  $  ,00 

0  . 

$ 

0  . 

13.61 

% 

0 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64 

$ 

0 

M  . 

DEMAMD  SAVINGS 

$ 

925  . 

11  .85 

$ 

10960 

N  . 

TOTAL 

22  . 

$ 

1618  . 

% 

19570 

NON 

ENERGY  SAVINGS(+)  / 

COST(  -  ) 

A  . 

ANNUAL  RECURRING  ( +/ 

-) 

s 

487 

(1)  DISCOUNT  FACTOR 

( TABLE  A  ) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

s 

5771 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

■) 

SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST( -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

(2) 

(3) 

COSTC 

-)(4) 

1  . 

BASELINE  DIFF. 

%  17093. 

0 

1  .00 

17093 . 

d. 

TOTAL 

$  17093. 

17093  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( - )( 3A2+3Bd4  )$  22864. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/(  YRS  ECONOMIC  LIFE))$  3244. 

5.  SIMPLE  PAYBACK  PERIOD  (  lG/4 )  10.41  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  42434. 

7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  IG  )=  1.26 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


ic***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 
8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0  . 

0  . 

$  33760  . 


IV-  90 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPB04 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  804,  ALT  5 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  33784. 

B.  SIOH  $  1859. 

C.  DESIGN  COST  $  2027. 

D.  TOTAL  COST  (lA+lB+lC)  $  37670. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINGS(  3 ) 

FACTOR( 4  ) 

SAVINGS( 5  ) 

A  . 

ELECT 

$  31.24 

21  . 

$ 

651  . 

12 .43 

$ 

8096  . 

8. 

DIST 

$  .00 

0  . 

$ 

0. 

13.56 

$ 

0  . 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15  .09 

s 

0  . 

D. 

NAT  G 

$  .00 

0  . 

$ 

0  . 

15.86 

$ 

0  . 

E  . 

COAL 

$  .00 

0  .  - 

$ 

0  . 

13  .61 

$ 

0  . 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12  .64 

$ 

0  . 

M. 

DEMAND 

'  SAVINGS 

$ 

870  . 

11  .85 

% 

10307  . 

N  . 

TOTAL 

21  . 

S 

1521  . 

$ 

18403 . 

NON 

ENERGY 

SAVINGS(  +  )  /  COST( -  ) 

A. 

ANNUAL 

RECURRING 

(+/-) 

$ 

1803  . 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11  .85 

(2)  DISCOUNTED  : 

SAVING/COST  (3A 

X 

3A1  ) 

$ 

2 1 ob6  . 

B. 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

0 

SAVINGS(  +  ) 

YR  DISCNT  DIS 

COUNTED 

ITEM 

COST( -  ) 

OC  FACTR 

SAVINGS(  +  ) 

/ 

(1) 

(2)  (3) 

COS 

T(-)(4) 

1  . 

BASELINE  DIFF. 

$  17093. 

0  1  .00 

17093  . 

d.  TOTAL  $  17093.  17093. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  38459. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  4464. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4 )  8.44  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  56862. 

7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  IG  )=  1.51 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


4c**  Proj’ect  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 
8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0. 

0  . 

$  37670 . 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPB04 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  B04  ,  ALT  6 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  44510. 

B.  SIOH  $  2448. 

C .  DESIGN  COST  $  2671  . 

D.  TOTAL  COST  (1A+18+1C)  $  49629. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH(l)  MWH/YR(2)  SAVINGS( 3  )  FACTOR( 4  )  SAVINGS(5) 


A  . 

ELECT  $  31 .24 

29  . 

$ 

896  . 

12.43 

$ 

11133 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$ 

0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09 

$ 

0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0 

E  . 

COAL  $  .00 

0  , 

$ 

0  . 

13.61 

$ 

0 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64 

s 

0 

M  . 

DEMAND  SAVINGS 

$ 

1195  . 

11  .85 

$ 

14165 

N  , 

TOTAL 

29  . 

$ 

2091  . 

$ 

25298 

NON 

ENERGY  SAVINGS(+)  / 

COST( -  ) 

A  » 

ANNUAL  RECURRING  ( +/- 

•) 

1809 

(1)  DISCOUNT  FACTOR  (TABLE  A)  11.85 

(2)  DISCOUNTED  SAVING/COST  (  3A  X  3A1 )  $  214 


B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST(  -  )(  4  ) 

1.  BASELINE  DIFF. 

$  17093. 

0 

1  ,00 

17093 . 

d.  TOTAL  $  17093.  17093. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2  +  3Bd4  )$  38530. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+C 3Bdl/( YRS  ECONOMIC  LIFE))$  5040. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  9.85  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $  63828. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.29 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


Proj'ect  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only, 
8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


0  . 

0  . 

$  49629 . 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX8 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  St  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX8 ,  ALT  2 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 ,  INVESTMENT 

A.  CONSTRUCTION  COST  $  78751. 

8.  SIOH  $  4332. 

C.  DESIGN  COST  $  4725. 

D.  TOTAL  COST  ( lA+lB  +  lC  )  $  87808. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST 

SAVINGS 

ANNUAL 

$  DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINGS 

<3)  FA 

CTOR( 4  ) 

SAVINGS( 5  ) 

A  . 

ELECT 

$  31 .24 

49  . 

$ 

1530  . 

12.43 

$  19018 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

13.56 

$  0 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15.09 

$  0 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

1 5  . 36 

$  0 

E  . 

COAL 

$  .00 

0  . 

S 

0  . 

13  .61 

'$  0 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12 .64 

$  0 

M  . 

DEMAND 

'  SAVINGS 

$ 

2041  . 

11  .85 

$  24189 

N. 

TOTAL 

49  . 

$ 

3571  . 

$  43208 

NON 

ENERGY 

■  SAVINGS(+)  /  COST(-) 

A. 

ANNUAL 

RECURRING 

(+/-) 

$  1321 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11  .85 

(2)  DISCOUNTED 

SAVING/COST  (3A 

X 

3A1  ) 

$  15654 

B  . 

NON  RECURRING  SAVINGS(+)  /  COSTS( - 

■) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

1  . 

BASELINE  DIFF. 

$  40014. 

0 

1  .00 

40014  . 

d.  TOTAL  $  40014.  ■  40014. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  55668. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$  7560. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4 )  11.61  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  98876. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG )=  1.13 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0  . 

0  . 

$  87808 . 


IV' 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS. 

PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX8 ,  ALT  3 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY 


STUDY:  MAP8X8 
LCCID  1.080 
4  CENSUS:  3 


M.  RICHARME 


1 . 

INVESTMENT 

A. 

CONSTRUCTION  COST 

$ 

84545 . 

B  . 

SIOH 

$ 

4650  . 

C  . 

DESIGN  COST 

$ 

5073  . 

D  . 

TOTAL  COST  ( lA+lB+lC  ) 

$ 

94268 . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0  . 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0  . 

G  . 

TOTAL  INVESTMENT  (  ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

$ 


94258 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  199: 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINGSC  3  ) 

FACTOR( 4 ) 

SAVINGSC  5  ) 

A  . 

ELECT 

$  31 .24 

49  . 

$ 

1521  . 

12 .43 

$ 

1 8903  . 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

13.56 

0  . 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15.09 

$ 

0  . 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

15  .  <3 

$ 

0  . 

E  . 

COAL 

$  .00 

0. 

$ 

0  . 

13.61 

$ 

0  . 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12.64 

$ 

0  . 

M  . 

DEMAND 

1  SAVINGS 

$ 

2029. 

11  .85 

$ 

24041  . 

N  . 

TOTAL 

49  . 

$ 

3550  . 

$ 

42944  . 

NON 

ENERGY 

'  SAVINGS(+) 

/  COST(-) 

A  . 

ANNUAL 

RECURRING  ( +/- ) 

$ 

3744  . 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1) 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


11  .85 


44356 . 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

(2) 

C3) 

COSTC  -  )(  4  ) 

1.  BASELINE  DIFF. 

$  40014. 

0 

1  .00 

40014 . 

d.  TOTAL  $  40014.  40014. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  - )(  3A2+3Bd4 )$  84380. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  9951. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  9.45  YEAR 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  127324. 

7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  1G)=  1.35 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


/K- 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX8 ,  ALT  4 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPBX8 
1  .080 
3 


M .  RICHARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

70060. 

B  . 

SIOH 

$ 

3854  . 

C  . 

DESIGN  COST 

$ 

4204. 

D  . 

TOTAL  COST  ( lA+lB  +  lC  ) 

$ 

78118. 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0  . 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0  . 

G. 

TOTAL  INVESTMENT  ( ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

78118 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINQS(  3 ) 

FACTOR( 4  ) 

SAVINGS( 5  ) 

A  . 

ELECT 

$  31 .24 

44  . 

$ 

1366  . 

12.43 

$ 

16983  . 

B. 

DIST 

$  .00 

0  . 

$ 

0. 

13.56 

$ 

0  . 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15  .09 

$ 

0  . 

D  . 

NAT  G 

$  .00 

0  . 

% 

0  . 

15.86 

$ 

0  . 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13  .61 

% 

0  . 

F  . 

LPG 

$  .00 

0  . 

$ 

0. 

12  .64 

$ 

0  . 

M. 

DEMAND 

1  SAVINGS 

$  . 

1823  , 

11.85 

$ 

21600  . 

N. 

TOTAL 

44  . 

% 

3189  . 

$ 

38583  . 

NON 

ENERGY 

'  SAVINGS(  +  )  /  COST( -  ) 

A  . 

ANNUAL 

RECURRING 

(+/-) 

$ 

1255  . 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 

SAVINGS(+)  YR 
ITEM  COST(-)  ■  OC 

(1)  (2) 

1.  BASELINE  DIFF.  $  40014.  0 


11  .85 


$ 


14372 


DISCNT 

FACTR 

(3) 

1  .00 


DISCOUNTED 
SAVINGSC  +  )/ 
COST(  -  )(  4  ) 
40014  . 

40014  . 


d.  TOTAL  $  40014. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  54886. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/(  YRS  ECONOMIC  LIFE))$  7112. 

5.  SIMPLE  PAYBACK  PERIOD  (  lG/4 )  10.98  YEAR 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  93469. 

7.  SAVINGS  TO  INVESTMENT  RATIO.  (SIR)=(6  /  IG  )=  1.20 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


IV- 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX8 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX8 ,  ALT  5 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  76259. 

B.  SIOH  $  4195. 

C.  DESIGN  COST  $  4576. 

D.  TOTAL  COST  (lA+lB+lC)  $  85030. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 


0  . 

0  . 

$  85030 . 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 
UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT 

FUEL  $/  MWH( 1  )  MWH/YR( 2 )  SAVINGS( 3 )  FACT0R(4) 


DISCOUNTED 
SAVINQSC  5  ) 


A.  ELECT  $  31.24 

B.  DIST  $  .00 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

E.  COAL  $  .00 

F.  LPG  $  .00 

M.  DEMAND  SAVINGS 

N.  TOTAL 


43  . 

$ 

1357  . 

0  . 

$ 

0  . 

0  . 

$ 

0  . 

0  . 

$ 

0  . 

0  . 

$ 

0  . 

0. 

$ 

0  . 

$ 

1810. 

43. 

$ 

3167  . 

12.43 

$ 

16868 

13.56 

$ 

0 

15  .09 

$ 

0 

1 5 . 86 

$ 

0 

13 .61 

$ 

0 

12.64 

$ 

0 

11  .85 

$ 

21452 

$ 

38320 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (  3A  X  3A1 ) 


11  .85 


3679. 
43596  - 


YR 

DISCNT 

DISCOUNTED 

OC 

FACTR 

SAVINGSC  +  )/ 

(2) 

(3) 

COST(  -  )(  4  ) 

0 

1  .00 

40014 . 

item  COST(-)  OC  FAC  IK  r  ;/ 

(1)  (2)  (3)  C0ST(-)(4) 

1.  BASELINE  DIFF.  $  40014.  0  1.00  40014. 

d .  TOTAL  $  40014.  40014. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  83610. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  9514. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4 )  & .94  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $  121930. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.43 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Proj’ect  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  ■  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX8 ,  ALT  6 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPBX8 
1  .080 
3 


M.  RICHARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

83497  . 

B  . 

SIOH 

$ 

4593  . 

C  . 

DESIGN  COST 

$ 

5010  . 

D  . 

TOTAL  COST  ( lA+lB+lC ) 

$ 

93100  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0  . 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

% 

0  . 

G  . 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

$  93100. 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


DATE  OF  NISTIR  85-3273 

-X 

USED  FOR 

DISCOUNT  FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH( 1  ) 

MU)H/YR(  2) 

SAVINGS(  3 ) 

FACT0R(4  ) 

SAVINGS( 5  ) 

A  . 

ELECT 

$  31 .24 

57  . 

$ 

1767  . 

12.43 

$ 

Jl  1  ‘9  6  3 

B  » 

DIST 

$  .00 

0  . 

$ 

0  . 

13.56 

$ 

0 

c . 

RESID 

$  .00 

0  . 

$ 

0  . 

15  .09 

$ 

0 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

1 5  . 86 

$ 

0 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

1 3  .  u  1 

$ 

0 

F  - 

LPG 

$  .00 

0. 

$ 

0  . 

12.64 

$ 

0 

M. 

DEMAND 

'  SAVINGS 

$ 

2358. 

11  .85 

$ 

27936 

N. 

TOTAL 

57  . 

$ 

4124. 

s 

49899 

3.  NON 

ENERGY 

SAVINGS(+) 

/  COST(- 

) 

A  . 

ANNUAL 

RECURRING 

(+/-) 

$ 

3  /  i  0 

(1)  DISCOUNT  FACTOR  (TABLE 

A) 

11  .85 

(2)  DISCOUNTED  : 

SAVING/COST 

(  3A 

X 

3A1  ) 

$ 

439.64 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTSC -  ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST( -  ) 

OC 

FACTR 

SAVINGS( + )/ 

(1) 

(2) 

(3) 

C0ST(-)(4) 

1.  BASELINE  DIFF. 

$  40014. 

0 

1  .00 

40014  . 

d.  TOTAL 

$  40014. 

40014  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4 )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $ 


83978  . 
10502 . 
8.86  YEAR 
133876 . 
1.44 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

4:**  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


97 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX14,  ALT  2 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPBX14 
1  .080 
3 


M.  RICHARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

177096  . 

B  . 

SIOH 

$ 

9741  . 

C  . 

DESIGN  COST 

$ 

10626 . 

D  . 

TOTAL  COST  ( lA+lB+lC  ) 

$ 

197463  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0. 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0  . 

G  . 

TOTAL  INVESTMENT  (  ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

DATE  OF  NISTIR  85-3273-X 

USED  FOR  DI 

SCOUNT 

FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH( 1  ) 

MWH/YR( 2  ) 

SAVINGSC  3  ) 

FACTOR( 4  ) 

Si 

:^VINGSC  5  ) 

A  . 

ELECT 

$  31.24 

126  . 

$ 

3939  . 

12.43 

$ 

48964 

B  . 

DIST 

$  .00 

0. 

% 

0  . 

13.56 

$ 

0 

C  . 

RESID 

$  .00 

0  . 

% 

0  . 

15.09 

$ 

0 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

15.86 

$ 

0 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13 .61 

$ 

0 

F  . 

LPG 

$  .00 

0. 

$ 

0  . 

12.64 

S 

0 

M  . 

DEMAND 

)  SAVINGS 

$ 

5267  . 

11  .85 

$ 

62408 

N  . 

TOTAL 

126. 

$ 

9206  . 

$ 

111372 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( - ) 


A.  ANNUAL  RECURRING  ( +/- 

-) 

•$  4630 

( 1  )  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X 

3A1  ) 

$  54866 

8.  NON  RECURRING  SAVINGS(  +  )  /  COSTS(  ■ 

-) 

SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

(2) 

(3) 

C0ST(-)(4) 

1.  BASELINE  DIFF. 

$  102007. 

0 

1  .00 

102007  . 

d.  TOTAL 

$  102007. 

102007 . 

4  . 

5  . 

6  . 
7. 


Pr 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  (lG/4) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $ 

SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  1G)= 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 
oject  does  not  qualify  for  ECIP  funding;  4,5,6  for  information 


156873  . 
20636. 
9.57  YEAR 
268245 . 
1.36 
only  . 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


li/'  9^ 


LIFE  CYCLE  COST  ANALYSIS.  SUMMARY  STUDY:  MAPBX14 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX14,  ALT  3 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  188711. 

B.  SIOH  $  10380. 

C.  DESIGN  COST  $  11323. 

D.  TOTAL  COST  (lA+lB+lC)  $  210414. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH( 1  )  MWH/YR(2)  SAVINGS(3)  FACTOR( 4  )  SAVINGS(  5) 


A  . 

ELECT  $  31 .24 

126  . 

$ 

3942  . 

12.43  $ 

48999  - 

B. 

DIST  $  .00 

0.  . 

$ 

0. 

1 3 . 56  ‘T 

0  . 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09  $ 

0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86  $ 

0  . 

E  . 

COAL  $  .00 

0  . 

s 

0  . 

13.61  $ 

0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64  '$ 

0  . 

M  . 

DEMAND  SAVINGS 

$ 

5270  . 

11.85  $ 

62445  - 

N  . 

TOTAL 

126  . 

$ 

9212. 

$ 

111444  . 

NON 

ENERGY  SAVINGS(+)  / 

COST( -  ) 

A. 

ANNUAL  RECURRING  (-!-/■ 

-) 

$ 

9z05  . 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11.85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

109056 . 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

') 

SAVINGS(  +  ) 

YR  DISCNT 

DISCOUNTED 

ITEM 

COST( -  ) 

OC  FACTR 

SAVINGS(  +  )/ 

(1) 

(2)  (3) 

COST(  -  )(  4  ) 

1  . 

BASELINE  DIFF. 

$  102007. 

0  1  .00 

102007 

- 

d. 

TOTAL 

S  102007. 

102007 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  211063. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  25215. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  8.34  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  322507. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG )=  1.53 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

K**  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0  . 

0  . 

$  210414. 


l\/- 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX14,  ALT  4 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARhD  BY: 


MAPBX14 
1  .080 
3 


RICHARME 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (lA+lB+lC) 


166958 . 
9183  . 
10018  . 
186159  . 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (  ID  -  IE  -  IF ) 


186159 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 
UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT 

FUEL  $/  MWH(  1)  MU)H/YR(2)  SAVINGS(3)  FACT0R(4) 


A  .  ELECT  $  31 .24 

B.  DIST  $  .00 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

E.  COAL  $  .00 

F.  LPG  $  ,00 

M.  DEMAND  SAVINGS 

N.  TOTAL 


107  . 
0. 
0  . 
0  . 
0  . 
0  . 


3350  , 
0 
0 
0 
0 
0 

4480 

7830 


12.43 
13.56 
15.09 
15.86 
13 .61 
12.64 
11  .85 


3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 


A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS(+)  /  COSTS(-) 

SAVINGS(+)  YR  DISCNT 

ITEM  COST(-)  OC  FACTR 

(1)  (2)  (3) 

1.  BASELINE  DIFF.  $  102007.  0  1.00 


DISCOUNTED 
SAVINGSC  5 ) 

$  41637 

$  0 

$  0 

$  0 

$  0 

$  0 

$  53088 

$  94725 


4394  . 


11  .85 


52069  . 


d.  TOTAL 


$  102007  . 


DISCOUNTED 
SAVINGSC  +  )/ 
COST(  -  )(  4  ) 
102007 . 

102007 . 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( -)( 3A2+3Bd4  )$  154076. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  19024. 


5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C) 


9.79  YEAR5 


$  248801  . 


7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  IG  )=  1.34 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAP8X14 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX14,  ALT  5 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M .  RICHARME 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  178573. 

B .  SIOH  $  9822  . 

C.  DESIGN  COST  $  10715. 

D.  TOTAL  COST  (lA+lB+lC)  $  199110. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH(l)  MWH/YR(2)  SAVINGS(3)  FACTOR( 4  )  SAVINGS(5) 


A  . 

ELECT 

$ 

31  .24 

107  . 

$ 

3353  . 

12.43 

s 

41672 

B. 

DIST 

$ 

.00 

0  . 

$ 

0  . 

13.56 

$ 

0 

C  . 

RESID 

$ 

.00 

0  . 

$ 

0  . 

15  .09 

$ 

0 

D  . 

NAT  G 

$ 

.00 

0  . 

$ 

0  . 

15.86 

$ 

0 

E  . 

COAL 

$ 

.00 

0  . 

$ 

0  . 

13  .61 

$ 

0 

F  . 

LPG 

$ 

.00 

0  . 

$ 

0. 

1 2  . 64 

$ 

0 

M  . 

DEMAND 

SAVINGS 

$ 

4483  . 

11  .85 

$ 

53124 

N. 

TOTAL 

107  . 

$ 

7836. 

$ 

94796 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST( -  ) 

A.  ANNUAL  RECURRING  ( +/- )  $  8966. 

(1)  DISCOUNT  FACTOR  (TABLE  A)  11.85 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  )  $  106247. 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 

SAVINGS(+)  YR  DISCNT  DISCOUNTED 

ITEM  COST(-)  OC  FACTR  SAVINGS(+)/ 

(1)  (2)  (3)  C0ST(-)(4) 

1.  BASELINE  DIFF.  $  102007.  0  1.00  102007. 

d.  TOTAL  $  102007.  102007. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  208254. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  23602. 

5.  SIMPLE  PAYBACK  PERIOD  (  lG/4  )  8.44  YEARif 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  S  303050. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.52 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


Proj’ect  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 
8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


0. 

0  . 

$  199110. 


N/A 


•  LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX14 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX14,  ALT  6 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  186818. 

8.  SIOH  $  10275. 

C.  DESIGN  COST  $  11209. 

D.  TOTAL  COST  (lA+lB+lC)  $  208302. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH( 1  )  MWH/YR(2)  SAVINGS( 3  )  FACTOR( 4  )  SAVINGSC 5 ) 


A  . 

ELECT  $  31  .24 

140  . 

$ 

4386  . 

12.43 

$ 

54523 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$ 

0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09 

$ 

0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

0 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13.61 

$ 

0 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64  ■ 

$ 

0 

M  . 

DEMAND  SAVINGS 

$ 

5863  . 

11.85 

% 

69473 

N  . 

TOTAL 

140  . 

$ 

10249  . 

$ 

123996 

NON 

ENERGY  SAVINGSC +)  / 

COST( -  ) 

A  . 

ANNUAL  RECURRING  ( +/- 

-) 

$ 

9140 

(1)  DISCOUNT  FACTOR 

( TABLE  A  ) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

108309 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

C2) 

(3) 

COSTC -)C  4) 

1.  BASELINE  DIFF. 

$  102007. 

0 

1  .00 

102007 . 

d.  TOTAL  $  102007.  102007. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  210316. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  26190. 

5.  SIMPLE  PAYBACK  PERIOD  (  lG/4 )  7.95  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  334312. 

7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  IG )=  1.60 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

/  K- 


0 . 

0  . 

$  208302  . 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX18,  ALT  2 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAP8X18 
1  .080 
3 


M.  RICHARME 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 


C 

D 

E 

F 

G 


DESIGN  COST 
TOTAL  COST  (lA+lB+lC) 


$ 

$ 

$ 

$ 


130783 . 
7193  . 
7847  . 
145823 . 


SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
PUBLIC  UTILITY  COMPANY  REBATE  $ 
TOTAL  INVESTMENT  ( ID  -  IE  -  IF ) 


0  . 

0  . 

$  145823. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


FUEL 


UNIT  COST 
$/  MWH( 1  ) 


SAVINGS 
MUJH/YR(  2  ) 


ANNUAL  $ 
SAVINGS(  3 ) 


DISCOUNT 
FACTORC  4 ) 


DISCOUNTED 
SAVINGSC  5  ) 


3  . 


A  . 

ELECT  $  31 .24 

96  . 

$ 

3006  . 

12 . 43 

$ 

o  7  o  /  . 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13 . 56 

$ 

0  . 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15  .09 

$ 

0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0  . 

E  . 

COAL  $  .00 

0  , 

$ 

0  . 

13 .61 

$ 

0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64 

$ 

0  . 

M  . 

DEMAND  SAVINGS 

$ 

4011  . 

11.85 

$ 

47527  . 

N. 

TOTAL 

96  . 

$ 

7017  . 

$ 

84893  . 

NON 

ENERGY  SAVINGSC +)  / 

O 

o 

1 

) 

A. 

ANNUAL  RECURRING 

(  +/- 

-) 

$ 

2706  . 

(1)  DISCOUNT  FACTOR 

( TABLE 

A) 

11  .85 

(  2 )  DISCOUNTED 

SAVING/COST 

(  3A 

X 

3A1  ) 

$ 

32066  . 

B.  NON  RECURRING  SAVINGS(+)  /  COSTS(-) 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC-) 

OC 

FACTR 

SAVINGSC  +  )/ 

Cl) 

(2) 

(3) 

C0STC-)C4) 

BASELINE  DIFF. 

$  69069  . 

0 

1  .00 

69069 . 

d.  TOTAL 


$  69069 . 


69069  - 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  101135. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/(  YRS  ECONOMIC  LIFE ) )$  14327. 


5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 


10.18  YEAR 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $  186029. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.28 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


4  CENSUS 


RICHARME 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX18 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX18,  ALT  3 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARM[ 
1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  143260. 

B .  SIOH  $  7880 . 

C.  DESIGN  COST  $  8596. 

D.  TOTAL  COST  (lA+lB+lC)  $  159736. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF)  $  159736. 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH(  1  )  MWH/YR(2)  SAVINGS(  3  )  FACTOR(  4  )  SAVINGS(5) 


A  .  ELECT  $  31  .24  96 . 

8.  DIST  $  .00  0. 

C.  RESID  $  .00  0. 

D.  NAT  G  $  .00  0. 

E.  COAL  $  .00  0. 

F.  LPG  $  .00  0. 

M.  DEMAND  SAVINGS 

N.  TOTAL  96. 

NON  ENERGY  SAVINGS(  +  )  /  COST(  -  ) 


2984 

0 

0 

0 

0 

0 

3981 

6964 


12.43 
13.56 
15.09 
15.36 
13.61 
12 .64 
11  .85 


A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (  3A  X  3A1 ) 

8.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 


11  .85 


37087 

0 

0 

0 

0 

0 

47170 
84257 , 


7  5  /  9  . 


89811 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(  1  ) 

(2) 

(3) 

COST(  -  )(  4  ) 

BASELINE  DIFF. 

$  69069 . 

0 

1  .00 

69069 . 

TOTAL 

%  69069  . 

69069 . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  158880. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  19148. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  8.34  YEAR: 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  243137. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG )=  1.52 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

I'***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


/\/-/OY 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX18 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP )  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX18,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  114210. 

B.  SIOH  $  6282, 

C.  DESIGN  COST  $  6853. 

D.  TOTAL  COST  ( lA+lB+lC )  $  127345. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH( 1  )  MWH/YR(2)  SAVINGS(3)  FACT0R(4)  SAVINGSC5) 


A  . 

ELECT  $  31 .24 

92  . 

$ 

2886  . 

12.43 

$  35874 

B. 

DIST ,  $  .00 

0  . 

$ 

0  . 

13.56 

$  0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15  .09 

$  0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

■$  0 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61 

$  0 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64 

$  0 

M  . 

DEMAND  SAVINGS 

$ 

3851  . 

11  .85 

$  45628 

N. 

TOTAL 

92  . 

$ 

6737  . 

$  81502 

NON 

ENERGY  SAVINGS(+)  / 

COST(  -  ) 

A  . 

ANNUAL  RECURRING 

(+/• 

-) 

$  2658 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED 

SAVING/COST  (3A 

X 

3A1  ) 

$  31497 

B. 

NON  RECURRING  SAVINGS(+)  /  COSTS( - 

') 

SAVINGS(+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

(2) 

(3) 

C0ST(-)(4) 

1  . 

BASELINE  DIFF. 

$  69069  . 

0 

1  .00 

6.9069  . 

d.  TOTAL  $  69069.  69069. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  100566. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  13999. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  9.10  YEARi 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $  182069. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.43 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0  . 

0  . 

$  127345. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX18 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP  )  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX18,  ALT  5 

ANALYSIS  DATE;  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  126687. 

B.  SIOH  $  6968. 

C.  DESIGN  COST  $  7602. 

D.  TOTAL  COST  (lA+lB+lC)  $  141257. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS 

ANNUAL 

$ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH(  1  )  i 

MWH/YRC  2 ) 

SAVINGSC  3  ) 

FACTORC  4  ) 

SAVINGSC  5  ) 

A  . 

ELECT 

$  31  .24 

92  . 

$ 

2864  . 

12.43 

$ 

35594 

B,. 

DIST 

$  .00 

0. 

$ 

0  . 

13.56 

$ 

0 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15.09 

$ 

0 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

1 5 . 86 

s 

0 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13.61 

$ 

0 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12 .64 

$ 

0 

M  . 

DEMAND 

1  SAVINGS 

$ 

3820  . 

11  .85 

$ 

45271 

N  . 

TOTAL 

92. 

$ 

6684  . 

$ 

80865 

NON 

ENERGY 

’  SAVINGS(+)  / 

COSTC -  ) 

A  . 

ANNUAL 

RECURRING  ( +/ 

-) 

$ 

7531 

CD  DISCOUNT  FACTOR 

(TABLE  A) 

11.85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

s 

89242 

B  . 

NON  RECURRING  SAVINGS(+)  /  COSTSC - 

•) 

SAVINGSC  +  ) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COSTC  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

CD 

(2) 

(3) 

COSTC  -  )C  4  ) 

1  . 

BASELINE  DIFF. 

$  69069  . 

0 

1  .00 

69069 . 

d. 

TOTAL 

$  69069 . 

69069  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  158311. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  18819. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  7.51  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  239176. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.69 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0  . 

0  . 

$  141257. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX18,  ALT  6 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

141135 . 

B  . 

SIOH 

$ 

7763  . 

C  . 

DESIGN  COST 

$ 

8468. 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

157366  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0  . 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0  . 

G  . 

TOTAL  INVESTMENT  (  ID  - 

IE 

-  IF) 

$ 

157366 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

DATE  OF  NISTIR  85-3273-X 

USED 

'  FOR  DISCOUNT 

FACTORS 

OCT 

1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/  MUIHC  1  ) 

MWH/YR( 2  ) 

SAVINGSC  3  ) 

FACTORC  4  ) 

SAVINGSC  5  ) 

A  , 

ELECT  $  31 .24 

111  . 

$ 

3482  . 

12  .43 

$ 

43286  . 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$ 

0  . 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15  .09 

$ 

0  . 

D. 

NAT  G  $  .00 

0  . 

$ 

0. 

15.86 

$ 

0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61 

$ 

0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12 .64 

$ 

0  . 

M. 

DEMAND  SAVINGS 

$ 

4646  . 

11  .85 

$ 

55060  . 

N  . 

TOTAL 

Ill . 

$ 

8129  . 

$ 

98346  . 

NON 

ENERGY  SAVINGS(  +  )  /  COST(  -  ) 

A. 

ANNUAL  RECURRING 

(+/-) 

$ 

7508  . 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11  .85 

(2)  DISCOUNTED 

SAVING/COST  (3A 

X 

3A1  ) 

s 

8S970  . 

B  . 

NON  RECURRING  SAVINGS(+)  /  COSTS( - 

-) 

SAVINGS(+ ) 

YR  DISCNT  DISCOUNTED 

ITEM 

COST(-) 

OC  FACTR 

SAVINGSC  +  )/ 

(1) 

(2)  (3) 

C0ST(-)(4) 

1  . 

BASELINE  DIFF. 

$  69069 . 

0  1  .00 

69069 . 

d. 

TOTAL 

$  69069 . 

69069 . 

MAPBX18 
1  .080 
3 


M.  RICHARME 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( -  )( 3A2+3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bcil/(  YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information 


158039  . 
20241  . 
7.77  YEAR 
256384 . 

1  .63 
only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


/  J/-  /<7  7' 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAP8X26 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX26 ,  ALT  2 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 
1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  13250. 

B.  SIOH  S  729. 

C.  DESIGN  COST  $  795. 

D.  TOTAL  COST  (lA+lB+lC)  $  14774. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF)  $  14774. 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  35-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH(l)  MWH/YR(2)  SAVINGS( 3 )  FACTOR( 4  )  SAVINGS(5) 


A  . 

ELECT  $  31  .24 

10  . 

$ 

323  . 

12.43 

$ 

4012 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13 . 56 

$ 

0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15  .09 

$ 

0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

1 5 . 86 

$ 

0 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61 

$ 

0 

F  . 

LPG  $  .00 

0. 

$ 

0  . 

12.64 

$ 

0 

M  . 

DEMAND  SAVINGS 

$ 

431  . 

11.85 

$ 

5104 

N  . 

TOTAL 

10  . 

$ 

753  . 

$ 

9115 

NON 

ENERGY  SAVINGS(+)  / 

COST(  -  ) 

A. 

ANNUAL  RECURRING  ( +/• 

-) 

% 

329 

(  1 )  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

% 

3899 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

■) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST( -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

1  . 

BASELINE  DIFF. 

$  9901  . 

0 

1  .00 

9901  . 

d.  TOTAL  $  9901.  9901. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( - )( 3A2+3Bd4  )$  13800. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  1743. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  8.48  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  22915. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.55 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX26 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1,080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX26 ,  ALT  3 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  14439. 

B.  SIOH  $  795. 

C.  DESIGN  COST  $  867. 

D.  TOTAL  COST  (lA+lB+lC)  $  16101. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH(  1  )  MU)H/YR(2)  SAVINGS(  3 )  FACTOR(  4  }  SAVINGSC5) 


A  . 

ELECT  $  31 .24 

10  . 

$ 

324  . 

12 .43 

$ 

4026  . 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13 . 56 

$ 

0  . 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09 

$ 

0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61 

$ 

0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0. 

12 .64 

$ 

0  . 

M. 

DEMAND  SAVINGS 

$ 

433. 

11  .85 

$ 

5129  . 

N  . 

TOTAL 

10  . 

$ 

757  . 

$ 

9155  . 

NON 

ENERGY  SAVINGS(+)  / 

COST(  -  ) 

“ 

A  . 

ANNUAL  RECURRING 

(  +/' 

-) 

$ 

799  . 

(  1 )  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED 

SAVING/COST  (3A 

X 

3A1  ) 

$ 

9468  . 

B  . 

NON  RECURRING  SAVINGS(+)  /  COSTS( - 

-) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST(-  )(4) 

1  . 

BASELINE  DIFF. 

$  9901  . 

0 

1  .00 

9901  . 

d . 

TOTAL 

$  9901  . 

9901  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  19369. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  2216. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  7.27  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  28524. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.77 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 
8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0. 

0  . 

$  16101. 


IV- /Of 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX26 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX26  ,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  10708. 

B.  SIOH  $  589. 

C.  DESIGN  COST  $  643. 

D.  TOTAL  COST  (lA+lB+lC)  $  11940. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH(  1  )  MWH/YR(2)  SAVINGS(  3 )  FACTOR(  4 )  SAVINGS(5) 


A  « 

ELECT  $  31 .24 

10  . 

$ 

305  . 

12 .43 

$ 

3789 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

% 

0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09 

$ 

0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61 

$ 

0 

F  . 

LPG  $  .00 

0. 

$ 

0  . 

12.64 

$ 

0 

M. 

DEMAND  SAVINGS 

$ 

407  . 

11.85 

$ 

4821 

N  . 

TOTAL 

10. 

$ 

712. 

$ 

8609 

NON 

ENERGY  SAVINGS(+)  / 

COST(  -  ) 

A  . 

ANNUAL  RECURRING  ( +/• 

-) 

S 

322 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

3816 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

■) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

1  . 

BASELINE  DIFF. 

$  9901  . 

0 

1  .00 

9901  . 

d.  TOTAL  $  9901.  9901. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( - )( 3A2+3Bd4  )$  13717. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  1694. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  7.05  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  22326. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.87 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


^c**:*:  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 
8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0. 

0  . 

$  11940. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX26 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX26 ,  ALT  5 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  11897. 

B.  SIOH  $  655. 

C.  DESIGN  COST  $  714. 

D.  TOTAL  COST  (lA+lB+lC)  $  13266. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH( 1  )  MWH/YR(2)  SAVINGS(3)  FACTOR( 4  )  SAVINGS(5) 


A  » 

ELECT  $  31 .24 

10  . 

$ 

306  . 

12.43 

$ 

3803  . 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$ 

0  . 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15  .09 

$ 

0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61 

$ 

0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0. 

12.64 

$ 

0  . 

M  . 

DEMAND  SAVINGS 

$ 

409  . 

11  .85 

$ 

4845  . 

N. 

TOTAL 

10  . 

$ 

715. 

$ 

8649  . 

NON 

ENERGY  SAVINGS(+)  / 

COST(-) 

A  . 

ANNUAL  RECURRING  ( +/- 

-) 

$ 

792  . 

( 1 )  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

9385  . 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

-) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

1  . 

BASELINE  DIFF. 

$  9901 . 

0 

1  .00 

9901  . 

d.  TOTAL  $  9901.  9901. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  19286. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  2167. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  6.12  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $  27935. 

7.  SAVINGS  TO  INVESTMENT  RATIO  ’  (SIR)=(6  /  IG  )=  2.11 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0. 

0  . 

$  13266. 


(V-  /// 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX26 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX26 ,  ALT  6 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  14248. 

B.  SIOH  $  784. 

C.  DESIGN  COST  $  855. 

D.  TOTAL  COST  ( lA+lB+lC)  $  15887. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 


FUEL 

$/  MU)H(  1  ) 

MWH/YR( 2  ) 

SAVINGS(3)  FACT0R(4) 

SAVINGS(  5 ) 

A. 

ELECT 

$  31 .24 

12. 

$ 

369  . 

12.43 

$ 

4582 

B  . 

DIST 

$  .00 

0  . 

$ 

0  . 

13.56 

$ 

0 

C  . 

RESID 

$  .00 

0. 

S 

0  . 

15.09 

$ 

0 

D  . 

NAT  G 

$  .00 

0  . 

$ 

0  . 

15.86 

$ 

0 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13  .61 

$ 

0 

F  . 

LPG 

$  .00 

0  . 

$ 

0. 

12.64 

$ 

0 

M  . 

DEMAND 

'  SAVINGS 

$ 

492  . 

11  .85 

$ 

5831 

N  . 

TOTAL 

12. 

S 

861  . 

$ 

10414 

NON 

ENERGY 

SAVINGS(+)  / 

COST( -  ) 

A  . 

ANNUAL 

RECURRING  ( +/ 

-) 

$ 

793 

(  1 )  DISCOUNT  FACTOR 

(TABLE  A) 

11.85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

9397 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

■) 

SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST(  -  )(  4  ) 

1  . 

BASELINE  DIFF. 

$  9901. 

0 

1  .00 

9901  . 

d. 

TOTAL 

$  9901  . 

9901  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( - )( 3A2+3Bd4  )$  19298. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(  3Bdl/(  YRS  ECONOMIC  LIFE))$  2314. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  6.87  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $  29712. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=C6  /  1G)=  1.87 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


****  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 
8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0. 

0  . 

$  15887. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX27 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX27 ,  ALT  2 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  63800. 

B.  SIOH  $  3509. 

C.  DESIGN  COST  $  3828. 

D.  TOTAL  COST  (lA+lB+lC)  $  71137. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWHC 1  )  MWH/YR(2)  SAVINGS(3)  FACTOR( 4 )  SAVINGS(5) 


A  . 

ELECT  $  31.24 

41  . 

$ 

1294  . 

12.43 

$  16088  . 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

1 3 . 56 

$  0  . 

C  . 

RESID  $  .00 

0  . 

S 

0  . 

15  .09 

$  0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0. 

15  .86 

$  0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13.61 

$  0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64 

$  0  . 

M. 

DEMAND  SAVINGS 

$ 

1727  . 

11  .85 

$  20466  . 

N. 

TOTAL 

41  .  ■ 

$ 

3021  . 

$  36554  . 

NON 

ENERGY  SAVINGS(+) / 

COST(  -  ) 

A  . 

ANNUAL  RECURRING  ( +/■ 

-) 

$  1650. 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$  19553. 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

-) 

- 

SAVINGS(  +  ) 

YR  DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC  FACTR 

SAVINGS(  +  )/ 

(1)  • 

(2)  (3) 

COST(  -  )(  4  ) 

1  . 

BASELINE  DIFF. 

$  34266 . 

0  1  .00 

34266  . 

d. 

TOTAL 

$  34266. 

34266 . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  53819. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$  6956. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  10.23  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $  90373. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1.27 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 

/(/-//  ^ 


0. 

0  . 

$  71137. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  8X27,  ALT  3 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPBX27 

1  .080 
3 

M.  RICHARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

66702  . 

B  . 

SIOH 

$ 

3669  . 

C  . 

DESIGN  COST 

$ 

4003  . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

74374  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

G  . 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

C-) 

0 

0 


$ 


74374 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


FUEL 


UNIT  COST 
$/  MWH(  1  ) 


A 

B 

C 

D 

E 

F 

M 

N 


ELECT  $  31 .24 


DIST  $ 
RESID  $ 
NAT  G  $ 
COAL  $ 
LPG  $ 


.00 

.00 

.00 

.00 

.00 


DEMAND  SAVINGS 
TOTAL 


SAVINGS 
MWH/YR( 2  ) 

41  . 

0. 

0  . 

0  . 

0  . 

0. 

41  . 


ANNUAL  $ 
SAVINGSC  3 ) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


1288  , 
0  , 
0 
0 
0 
0 

1719 

3007 


DISCOUNT 
FACTORC  4  ) 

12.43 
13.56 
15 .09 
15 .86 
13.61 
12.64 
11  .85 


DISCOUNTED 
SAVINGSC  5 ) 


3.  NON  ENERGY  SAVINGSC +  )  /  COST( -  ) 


A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 


11  .85 


$ 

$ 

$ 

$ 

■$ 

$ 

$ 

$ 


■$ 

$ 


16014 

0 

0 

0 

0 

0 

20367 

36380 


3159  . 
37434  . 


ITEM 

1 .  BASELINE  DIFF 


SAVINGSC  +  ) 
COSTC -  ) 
(1) 

$  34266  . 


YR 

DISCNT 

DISCOUNTED 

OC 

FACTR 

SAVINGSC  +  )/ 

(2) 

C3) 

COSTC  -  )(4  ) 

0 

1  .00 

34266  . 

34266 . 


d.  TOTAL  $  34266. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( -)( 3A2+3Bd4  )$  71700. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE  )  )$  8450. 

5.  SIMPLE  PAYBACK  PERIOD  ClG/4)  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C) 


$ 


108080  . 
1  .45 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=C6  /  IG  )= 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

****  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


/  K-//^ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX27 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX27 ,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  N.  RICHARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

50762. 

B  . 

SIOH 

$ 

2792  . 

C  . 

DESIGN  COST 

$ 

3046  . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

56600  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT  $ 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE  $ 

G. 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

0. 

0  . 

$  56600 . 


DATE  OF  NISTIR  85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DI 

SCOUNTED 

FUEL  $/  MWH( 1  ) 

MUH/YR( 2  ) 

SAVINGS( 3  ) 

FACTOR( 4  ) 

SAVINGSC  5  ) 

A  . 

ELECT  $  31 .24 

35  . 

$ 

1088  . 

12.43 

$ 

13530 

B'. 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$ 

0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15  .09 

$ 

0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61 

$ 

0 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12 . 64 

$ 

0 

M. 

DEMAND  SAVINGS 

$ 

1452. 

11  .85 

$ 

17211 

N  . 

TOTAL 

35. 

$ 

2541  . 

$ 

30741 

3.  NON 

ENERGY  SAVINGS(+) 

/  COST(-) 

A. 

ANNUAL  RECURRING  ( +/- ) 

$ 

1563 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X  3A1 

) 

$ 

18531 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(  +  )/ 

1.  BASELINE  DIFF. 

(1) 

(2) 

(3) 

C0ST(-)(4) 

$  34266. 

0 

1  .00 

34266  . 

d.  TOTAL 

$  34266. 

34266  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE )  )$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(•IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information 


52847  . 
6393. 
8.85  YEAR 
83587  . 

1  .48 
only  . 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX27 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX27  ,  ALT  5 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 


1 . 

INVESTMENT 

A. 

CONSTRUCTION  COST 

$ 

54621  . 

B. 

SIOH 

$ 

3005  . 

C  . 

DESIGN  COST 

$ 

3278. 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

60904  . 

E. 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0  . 

F. 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0  . 

G  . 

TOTAL  INVESTMENT  ( ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

DATE  OF  NISTIR  85-3273-X 

USED 

FOR  DISCOUNT 

FACTORS 

$ 


60904 


UNIT  COST  SAVINGS 


ANNUAL  $ 


FUEL 

$/ 

MWH( 1  ) 

MWH/YR(  2 ) 

SAVINGS(  3 ) 

A.  ELECT 

$ 

31  .24 

35. 

$ 

1082  . 

B.  DIST 

$ 

.00 

0. 

$ 

0  . 

C.  RESID 

$ 

.00 

0  . 

$ 

0  . 

D  .  NAT  G 

$ 

.00 

0  . 

$ 

0  . 

E.  COAL 

$ 

.00 

0  . 

$ 

0  . 

F.  LPG 

$ 

.00 

0. 

$ 

0  . 

M.  DEMAND 

SAVINGS 

$ 

1444  . 

N.  TOTAL 

35. 

$ 

2527  . 

NON  ENERGY 

SAVINGS(+) 

/  COST(-) 

ANNUAL  RECURRING  ( +/-  ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1  ) 


DISCOUNT 
FACTORC  4  ) 

12.43 
13.56 
15 .09 
15.86 
13 .61 
12.64 
11  .85 


11  .85 


DISCOUNTED 

SAVINGS(5) 


$ 

$ 

S 

$ 

$ 

$ 

$ 


s 

$ 


1345d 
0 
0 
0 
0 
0  . 

17113 , 
30567 . 


3077 

36462 


B.  NON  RECURRING  SAVINGSC  +  )  /  COSTS( - ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(  +  )/ 

(  1  ) 

(2) 

(3) 

C0ST(-)(4) 

BASELINE  DIFF. 

$ 

34266 . 

0 

1  .00 

34266  . 

TOTAL 

$ 

34266 . 

34266 . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information 


70728  . 
7888  . 

7.72  YEARS 
101296 . 

1  . 66 
only  . 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX27 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX27,  ALT  6 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  66049. 

B.  SIOH  $  3633. 

C.  DESIGN  COST  $  3963. 

D.  TOTAL  COST  (lA+lB+lC)  $  73645. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 


0  . 

0  . 

$  73645 . 


2.  ENERGY  SAVINGS  (+)  / 
DATE  OF  NISTIR  85-3273- 

UNIT  COST 
FUEL  $/  MWH( 1  ) 

A.  ELECT  $  31.24 

8.  DIST  $  .00 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

E.  COAL  $  .00 

F.  LPG  $  .00 

M.  DEMAND  SAVINGS 

N.  TOTAL 

3.  NON  ENERGY  SAVINGS(+) 


COST  ( -  ) 

USED  FOR  DISCOUNT  FACTORS 
SAVINGS  ANNUAL  $ 

MWH/YR(2)  SAVINGS(3) 


46.  $  1442. 

0 .  $  0  . 

0.  $  0. 

0 .  $  0 . 

0  .  $  0  . 

0  .  $  0 . 

$  1924. 

46 .  $  3365 . 


/  COST(-) 


OCT  1993 

DISCOUNT  DISCOUNTED 
FACT0R(4)  SAVINGSC5) 


12 .43 

$ 

17921  . 

13.56 

$ 

0  . 

15  .09 

$ 

0  . 

15.86 

$ 

0  . 

13  .61 

$ 

0  . 

12 .64 

$ 

0  . 

11  .85 

$ 

22796  . 

$ 

40717 . 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 

SAVINGS(+)  YR  DISCNT 
item  COST(-)  OC  FACTR 

(  1  )  (  2  )  (  3  ) 

1.  BASELINE  DIFF.  $  34266.  0  1.00 


11  .85 


d.  TOTAL 


$  34266 . 


DISCOUNTED 
SAVINGSC  +  )/ 
COST(  -  )(  4  ) 
34266 . 

34266 . 


C.  TOTAL  NON  ENEf^GY  DISCOUNTED  SAVINGS(  +  )/COST(  -  )(  3A2+3Bd4  )$  71439. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  8787. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  8.38  YEAR? 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  112156. 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1  52 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


/  K'  //  7 


LIFE  CYCLE  COST- ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX41  ,  ALT  2 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPBX41 
1  .080 
3 


M.  RICHARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

149824  . 

B. 

SIOH 

$ 

8241  . 

C  . 

DESIGN  COST 

$ 

8990  . 

D. 

TOTAL  COST  ( lA+lB+lC  ) 

$ 

167055  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0  . 

F. 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0  . 

G. 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

DATE  OF  NISTIR  85-3273-X 

USED  FOR  DISCOUNT  FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DIS 

COUNTED 

FUEL  $/  MWH(l) 

MUJH/YR(2) 

SAVINGS(  3 ) 

FACTOR( 4 ) 

SAVINGb( b  ) 

A  . 

ELECT  $  31 .24  • 

117  . 

$ 

3660  . 

12.43 

$ 

45490 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$ 

0 

C  . 

RESID  $  .00 

0. 

$ 

0  . 

15.09 

$ 

0 

D  . 

NAT  G  $  .00 

0. 

$ 

0  . 

15.86 

$ 

0 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13 .61 

$ 

0 

F  . 

LPG  $  .00 

0. 

$ 

0  . 

12.64 

S 

0 

M. 

DEMAND  SAVINGS 

$ 

4884  . 

11  .85 

$ 

57871 

N  . 

TOTAL 

117. 

$ 

8543  . 

$ 

103360 

3.  NON 

ENERGY  SAVINGS(+) 

/  COST(-) 

A  . 

ANNUAL  RECURRING  ( +/- ) 

$ 

3943 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

11  .85 

$ 

46  725 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGS( + )/ 

(1) 

(2) 

(3) 

COST(  -  )(  4  ) 

1  . 

BASELINE  DIFF. 

$  95349 . 

0 

1  .00 

95349.  ■ 

d . 

TOTAL 

S  95349. 

95349 . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  142074. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  18843. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  8.87  YEAR 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  245434 

7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  IG  )=  1.47 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

***  Proj'ect  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


/  K'  //<^ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCI 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX41  ,  ALT  3 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY 


STUDY:  MAPBX41 
LCCID  1.080 


M.  RICHARME 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (lA+lB+lC) 


163735. 
9006  . 
9824. 
182565 . 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


18256^ 


DATE  OF  NISTIR  85-3273-X 

USED  FOR 

DISCOUNT  FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/  MWH( 1  ) 

MUJH/YR(  2  ) 

SAVINGS( 3  ) 

FACTOR( 4  ) 

C 

AVINGS( 5  ) 

A  . 

ELECT 

$  31 .24 

114  . 

$ 

3570  . 

12.43 

$ 

4  4  vi  7 1  . 

B  . 

DIST 

$  .00 

0  . 

$ 

0. 

13 .56 

$ 

0  . 

C  . 

RESID 

$  .00 

0  . 

$ 

0  . 

15.09 

$ 

0  . 
0  - 

D. 

NAT  G 

$  .00 

0  . 

$ 

0  . 

15.86 

$ 

E  . 

COAL 

$  .00 

0  . 

$ 

0  . 

13.61 

$ 

0  . 

F  . 

LPG 

$  .00 

0  . 

$ 

0  . 

12.64 

$ 

0  . 

M. 

DEMAND 

SAVINGS 

$ 

4763. 

11  .85 

$ 

56442  . 

N. 

TOTAL 

114  . 

$ 

8333  . 

$ 

100813. 

3.  NON 

ENERGY 

SAVINGS(  +  ) 

/  COST(- 

) 

A. 

ANNUAL 

RECURRING  ( +/- ) 

$ 

9443  . 

(1)  DISCOUNT  FACTOR  (TABLE 

A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST 

(3A 

X 

3A1  ) 

$ 

111900  . 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 

SAVINGS(+)  YR  DISCNT 
item  COST(-)  OC  FACTR 

(1)  (2)  (3) 

1.  BASELINE  DIFF.  $  95349.  0  1  00 


DISCOUNTED 
SAVINGS(  +  )/ 
COST(  -  )(  4  ) 
95349  . 

95349 . 


d.  TOTAL  $  95349.  95349. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  207249  . 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  24132. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  7.57  YEAR 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  308062 


$  308062 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )=  1  69 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


/I/-//? 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX41 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX41  ,  ALT  4 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

148187  . 

B  . 

SIOH 

$ 

8151  . 

C  . 

DESIGN  COST 

$ 

8892  . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

165230 . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

G. 

TOTAL  INVESTMENT  ( ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

$ 


0 

0 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS 


FUEL 


UNIT  COST 
$/  MWH( 1  ) 


SAVINGS 
MWH/YR( 2  ) 


ANNUAL  $ 
SAVINQS( 3  ) 


$  165230. 


OCT  1993 

DISCOUNT  DISCOUNTED 
FACT0R(4)  SAVINGS(5) 


A  . 

ELECT  $  31 .24 

112  . 

$ 

3495  . 

12.43 

$ 

43443  . 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$ 

0  . 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09 

s 

0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61 

$ 

0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12.64 

% 

0  . 

M  . 

DEMAND  SAVINGS 

$ 

4664  . 

11  .85 

$ 

55270  . 

N  . 

TOTAL 

112. 

$ 

8159  . 

$ 

98713  . 

NON 

ENERGY  SAVINGS(+)  / 

COST(  - 

) 

A  . 

ANNUAL  RECURRING  ( +/- 

-) 

$ 

388 1  . 

(1)  DISCOUNT  FACTOR 

( TABLE 

A  ) 

11  .85 

(2)  DISCOUNTED  SAVING/COST 

(  3A 

X 

3A1  ) 

$ 

45990  . 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

(2) 

(3) 

COST(  -  )(  4  ) 

1.  BASELINE  DIFF. 

%  95349 . 

0 

1  .00 

95349 . 

d.  TOTAL 


$  95349 . 


95349  . 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  141339. 


4. 

FIRST  YEAR 

DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC 

LIFE))$ 

18397  . 

5. 

SIMPLE  PAYBACK  PERIOD 

(  lG/4  ) 

8.98  YEAR 

6  . 

TOTAL  NET 

DISCOUNTED 

SAVINGS 

(2N5+3C) 

$ 

240051  . 

7  . 

SAVINGS  TO 

INVESTMENT 

RATIO 

(SIR)=(6  /  1G)= 

1  .45 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


Proj'ect  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

^  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX41  ,  ALT  5 
ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPBX41 
1  .080 
3 


M.  RICHARME 


1  .  INVESTMENT 

A.  CONSTRUCTION  COST  $  162523. 

B .  SIOH  $  8939  . 

C  .  DESIGN  COST  $  9752 . 

D.  TOTAL  COST  (lA+lB+lC)  $  181214  ] 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F .  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 


0  . 

0  . 

$  181214. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 


UNIT  COST  SAVINGS 


FUEL 

$/ 

MWH(  1  ) 

MWH/YR(2) 

A.  ELECT 

$ 

31  .24 

109  . 

B.  DIST 

$ 

.00 

0  . 

C.  RESID 

$ 

.00 

0  . 

D.  NAT  G 

$ 

.00 

0  . 

E.  COAL 

$ 

.00 

0  . 

F.  LPG 

$ 

.00 

0. 

M.  DEMAND 

N.  TOTAL 

SAVINGS 

109  . 

NON  ENERGY 

SAVINGSC  +  ) 

/  COST(-) 

A.  ANNUAL  RECURRING  ( +/- ) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A 


ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGSC  3) 

FACTORC  4  ) 

SAVINGSC  5  ) 

$ 

3405  . 

12.43 

$ 

42324 

$ 

0  . 

13.56 

$ 

0 

$ 

0  . 

15  .09 

$ 

0 

$ 

0  . 

lb.  36 

$ 

'-J 

$ 

0  . 

13.61 

$ 

0 

$ 

0  . 

12 . 64 

s 

0 

$ 

4543. 

11  .85 

$ 

53839 

$ 

7948. 

$ 

96163 

s 

9381  , 

11  .85 

X 

3A1  ) 

$ 

111165 . 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( -  ) 


ITEM 

1.  BASELINE  DIFF. 


SAVINGS(+)  YR 

COST(-)  OC 

(1)  (2) 

$  95349.  0 


DISCNT 

FACTR 

(3) 

1  .00 


DISCOUNTED 
SAVINGSC  +  )/ 
C0ST(-)(4) 
95349 . 


d.  TOTAL 


$  95349. 


95349  . 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST(  - )(  3A2+3Bd4  )$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4 ) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information 


206514  . 
23686 . 
7.65  YEARS 
302677  . 

1  .67 
only  . 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


/  V-  /2'/ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPBX41 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ( ECIP  )  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  93243-20  ECIP  ENERGY  STUDY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  BX41  ,  ALT  6 

ANALYSIS  DATE:  11-09-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  M.  RICHARME 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  161065. 

8.  SIOH  $  8859. 

C.  DESIGN  COST  $  9664. 

D.  TOTAL  COST  ( lA+lB+lC  )  $  179588. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH(  1  )  MWH/YR(2)  SAVINGS(  3  )  FACTOR(  4  )  SAVINGS(5) 


A  . 

ELECT  $  31  .24 

134  . 

$ 

4196  . 

12 .43 

$  52160 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

■i  0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15  .09 

$  0 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

'$  0 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13.61 

$  0 

F  . 

LPG  $  .00 

0  . 

$ 

0  . 

12 .64 

$  0 

M  . 

DEMAND  SAVINGS 

$ 

5599  . 

11  .85 

$  66353 

N  . 

TOTAL 

134  . 

$ 

9796  . 

$  118513 

NON 

ENERGY  SAVINGS(+)  / 

COST(-) 

A  . 

ANNUAL  RECURRING  ( +/■ 

-) 

$  9354 

(  1 )  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$  110845 

B  . 

NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

■) 

SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST( -  ) 

OC 

FACTR 

SAVINGS( +  )/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

1  . 

BASELINE  DIFF. 

$  95349  . 

0 

1  .00 

95349  . 

d.  TOTAL  $  95349.  95349. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  206194. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  25506. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  7.04  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C )  $  324707. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.81 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


;tc:4c*:4c  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 
8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0  . 

0  . 

$  179588. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPPACK 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  9324320  ECIP  ENERGY  STUDY 
FISCAL  YEAR  94  DISCRETE  PORTION  NAME:  PACKAGE  1 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  K.  ROESNER 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$  488621 . 

B  . 

SIOH 

$  26875 . 

C  . 

DESIGN  COST 

$  29318. 

D  . 

TOTAL  COST  (lA+lB+lC) 

$  544814. 

E  . 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

0  . 

F  . 

PUBLIC  UTILITY  COMPANY  REBATE 

$ 

0  . 

G  . 

TOTAL  INVESTMENT  ( ID 

-  IE  -  IF) 

$  544814  . 

2  . 

ENERGY  SAVINGS  (+)  / 

COST  (-) 

DATE  OF  NISTIR  85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  1993 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/  MWH( 1  ) 

MWH/YR(  2 ) 

SAVINGS(  3 ) 

FACTORC  4  ) 

Si 

AVINGS( 5  ) 

A  .  ELECT  $  31 .24 

366  . 

$ 

11434  . 

12.43 

$ 

142123 . 

B.  DIST  $  .00 

0  . 

$ 

0  . 

13.56 

s 

0  . 

C.  RESID  $  .00 

0  . 

$ 

0  . 

15.09 

% 

0  . 

D.  NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0  . 

E.  COAL  $  .00 

0. 

$ 

0  . 

13.61 

$ 

0  . 

F.  LPG  $  .00 

0. 

$ 

0. 

12.64 

$ 

0  . 

M.  DEMAND  SAVINGS 

$ 

15215. 

11  .85 

$ 

180298  . 

N.  TOTAL 

366. 

$ 

26649. 

$ 

322420  . 

3.  NON  ENERGY  SAVINGS(  +  )  /  COST(  -  ) 


A.  ANNUAL  RECURRING  ( +/• 

-) 

$  12849 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X 

3A1  ) 

$  152261 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS(  - 

-) 

SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

(2) 

(3) 

COSTC  -  )(  4  ) 

1.  BASELINE  DIFF. 

$  327073. 

0 

1  .00 

327073  . 

d.  TOTAL 

$  327073. 

327073  . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  479334. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/C YRS  ECONOMIC  LIFE))$  61303. 


5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  ) 


8.89  YEAR 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C ) 


$  801754. 


7,  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  / 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

4:***  Project  does  not  qualify  for  ECIP  funding;  4,5,6 


1G)=  1.47 

for  information  only. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


IV''  (Z^ 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY: 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS: 
PROJECT  NO.  &  TITLE:  9324320  ECIP  ENERGY  STUDY 
FISCAL  YEAR  94  DISCRETE  PORTION  NAME:  PACKAGE  2 
ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY: 


MAPPACK 
1  .080 
3 


K.  ROESNER 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

281168  . 

B  . 

SIOH 

$ 

15465  . 

C. 

DESIGN  COST 

$ 

16870 . 

D  . 

TOTAL  COST  (lA+lB+lC) 

$ 

313503  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

G. 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

2  . 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

$ 


0  . 
0  . 


$ 


313503 


UNIT  COST 

SAVINGS 

ANNUAL 

$  DISCOUNT 

DISCOUNTED 

FUEL  $/  MU)H(  1  ) 

MU)H/YR(  2  ) 

SAVINGSC  3)  FACT0R(4)  SAVINGSC  5  ) 

A .  ELECT  $  31 .24 

199  . 

$ 

6217  . 

12 .43 

$  77274  . 

B.  DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$  0  . 

C.  RESID  $  .00 

0  . 

$ 

0  . 

15.09 

0  . 

D.  NAT  G  $  .00 

0  . 

$ 

0  . 

•15.86 

$  0  . 

E.  COAL  $  .00 

0  . 

$ 

0  . 

13.61 

$  0  . 

F.  LPG  $  .00 

0  . 

$ 

0  . 

12.64 

$  0  . 

M.  DEMAND  SAVINGS 

$ 

8331  . 

11  .85 

$  98722  . 

N.  TOTAL 

199  . 

$ 

14548. 

$  175997. 

NON  ENERGY  SAVINGS(+)  / 

COST( -  ) 

A.  ANNUAL  RECURRING 

(+/ 

-) 

$  7052 . 

( 1  )  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED 

SAVING/COST  (3A 

X 

3A1  ) 

^  83566  . 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS(  ■ 

-) 

SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST( -  ) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

(2) 

(3) 

C0ST(-)(4) 

1.  BASELINE  DIFF. 

$  171076. 

0 

1  .00 

171076  . 

d.  TOTAL 

$  171076. 

171076 . 

4 

5 

6 
7 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST(  - )(  3A2+3Bd4 )$  254642. 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  33005. 
SIMPLE  PAYBACK  PERIOD  (lG/4) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  ) 


$ 


9.50  YEAR 


430639 . 


1  .37 


SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG  )= 

(  IF  <  1  PROJECT  DOES  NOT  QUALIFY  ) 

**  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


N/A 


/I/' 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPPACK 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  9324320  ECIP  ENERGY  STUDY 
FISCAL  YEAR  94  DISCRETE  PORTION  NAME:  PACKAGE  3 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  K.  ROESNER 


1 . 

INVESTMENT 

A  . 

CONSTRUCTION  COST 

$ 

357227 . 

B  . 

SIOH 

$ 

19648  . 

C  . 

DESIGN  COST 

$ 

21434 . 

D  . 

TOTAL  COST  ClA+lB+lC) 

$ 

398309  . 

E  . 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0. 

F  . 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0  . 

G. 

TOTAL  INVESTMENT  C ID  - 

IE 

-  IF) 

$ 

2  . 

ENERGY  SAVINGS  C+)  /  COST 

C-) 

DATE  OF  NISTIR  85-3273-X 

USED 

FOR  DISCOUNT 

FACTORS  OCT 

FUEL 


UNIT  COST 
$/  MWH( 1  ) 


SAVINGS 

MUJH/YR(2) 


ANNUAL  $ 
SAVINGSC  3 ) 


398309 


DISCOUNT 
FACTORC  4  } 


DISCOUNTED 
SAVINGSC  5  ) 


A  . 

ELECT  $  31 .24 

243  . 

$ 

7591  . 

12.43 

$ 

94360  . 

B. 

DIST  $  .00 

0  . 

$ 

0  . 

13 . 56 

$ 

0  . 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15  .09 

$ 

0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13.61 

$ 

0  . 

F  . 

LPG  $  .00 

0  . 

$ 

0. 

12.64 

$ 

0  . 

M  . 

DEMAND  SAVINGS 

$ 

10151  . 

11  .85 

$ 

120289 . 

N. 

TOTAL 

243  . 

$ 

17742 . 

$ 

214649 . 

NON 

ENERGY  SAVINGSC +)  / 

COSTC  - 

) 

A. 

ANNUAL  RECURRING 

(  -t/- 

-) 

$ 

11479 . 

CD  DISCOUNT  FACTOR 

C  TABLE 

A) 

11  .85 

C2)  DISCOUNTED 

SAVING/COST 

C  3A 

X 

3A1  ) 

$ 

136026  . 

B.  NON  RECURRING  SAVINGS(+)  /  COSTS( - ) 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COSTC -) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

C2) 

C3) 

COSTC  -  )C  4  ) 

1.  BASELINE  DIFF. 

$  242468. 

0 

1  .00 

242468  . 

d.  TOTAL 

$  242468. 

242468 . 

4 

5 

6 
7 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGSC  +  )/COST( -)( 3A2+3Bd4  )$  378494. 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+C 3Bdl/C YRS  ECONOMIC  LIFE))$  45386. 
SIMPLE  PAYBACK  PERIOD  ( lG/4  )  8.78  YEAF 
TOTAL  NET  DISCOUNTED  SAVINGS  C 2N5+3C )  $  593144. 

1  .49 


SAVINGS  TO  INVESTMENT  RATIO  CSIR)=C6  /  IG  )= 

C_IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information'  only.. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  CAIRR): 


N/A 


/  I/- 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPPACK 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  9324320  ECIP  ENERGY  STUDY 
FISCAL  YEAR  94  DISCRETE  PORTION  NAME:  PACKAGE  4 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  K.  ROESNER 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  273364. 

B.  SIOH  $  15035. 

C.  DESIGN  COST  $  16402. 

D.  TOTAL  COST  (lA+lB+lC)  $  304801. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/  MWH( 1  )  MWH/YR(2)  SAVINGS(3)  FACTOR( 4  )  SAVINGS( 5  ) 


A  . 

ELECT  $  31 .24 

215  . 

$ 

6717  . 

12.43 

$ 

83487 

B  . 

DIST  $  .00 

0. 

$ 

0  . 

13.56 

$ 

0 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15.09 

$ 

0 

D. 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0 

E. 

COAL  $  .00 

0. 

$ 

0. 

13.61 

$ 

0 

F. 

LPG  $  .00 

0. 

$ 

0. 

12.64 

$ 

0 

M  . 

DEMAND  SAVINGS 

$ 

8757  . 

11  .85 

s 

103770 

N  . 

TOTAL 

215. 

$ 

15474 . 

$ 

187258 

NON 

ENERGY  SAVINGS(+)  / 

COST( -  ) 

A  . 

ANNUAL  RECURRING  ( +/- 

-) 

$ 

7618 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11 .85  ' 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

90273 

8.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 


SAVINGS(  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(  -) 

OC 

FACTR 

SAVINGS(  +  )/ 

(1) 

(2) 

(3) 

COST(  -  )(  4  ) 

1  . 

BASELINE  DIFF  . 

%  185560. 

0 

1  .00 

185560 . 

d . 

TOTAL 

$  185560. 

185560 . 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4  )$  275833. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  35462. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  8.60  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  463091. 

7.  SAVINGS  TO  INVESTMENT  RATIO  ( SIR  )=( 6  /  IG  )=  1.52 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 
8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

IV'  IZ.Q> 


0  . 

0  . 

$  304801. 


N/A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  MAPPACK 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.080 

INSTALLATION  &  LOCATION:  MILAN  ARMY  AMMREGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  9324320  ECIP  ENERGY  STUDY 
FISCAL  YEAR  94  DISCRETE  PORTION  NAME:  PACKAGE  5 

ANALYSIS  DATE:  11-10-94  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  K.  ROESNER 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  296053. 

B.  SIOH  $  16283. 

C.  DESIGN  COST  $  17764. 

D.  TOTAL  COST  ( lA+lB+lC)  $  330100. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  ( ID  -  IE  -  IF  ) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1993 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/MWH(l)  MWH/YR(2)  SAVINGS( 3  )  FACT0R(4)  SAVINGS(5; 


A  . 

ELECT  $  31 .24 

209  . 

$ 

6529  . 

12  .43 

$ 

81157  . 

B  . 

DIST  $  .00 

0  . 

$ 

0  . 

13.56 

$ 

0  . 

C  . 

RESID  $  .00 

0  . 

$ 

0  . 

15  .09 

$ 

0  . 

D  . 

NAT  G  $  .00 

0  . 

$ 

0  . 

15.86 

$ 

0  . 

E  . 

COAL  $  .00 

0  . 

$ 

0  . 

13  .61 

$ 

0  . 

F  . 

LPG  $  .00 

0. 

$ 

0  . 

12.64 

$ 

0  . 

M  . 

DEMAND  SAVINGS 

$ 

8702  . 

11  .85 

$ 

103119  . 

N  . 

TOTAL 

209  . 

$ 

15231  . 

$ 

184276 . 

NON 

ENERGY  SAVINGS(+)  / 

COST( -  ) 

A. 

ANNUAL  RECURRING  ( +/- 

-) 

$ 

7814  . 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

11  .85 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1  ) 

$ 

92596 . 

B.  NON  RECURRING  SAVINGS(  +  )  /  COSTS( - ) 


SAVINGSC  +  ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGSC  +  )/ 

(1) 

(2) 

(3) 

COST(  -  )(  4  ) 

1 .  BASELINE  DIFF  . 

$  185691. 

0 

1  .00 

185691  . 

d.  TOTAL  $  185691.  185691. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(  +  )/COST( -  )( 3A2+3Bd4 )$  278287. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/C YRS  ECONOMIC  LIFE  )  )$  35425. 

5.  SIMPLE  PAYBACK  PERIOD  ( lG/4  )  9.32  YEAR: 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2N5+3C  )  $  462563. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.40 

( IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  N/A 


0  . 

0  . 

$  330100. 


/  {/'  /2  r 
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A.  SPECIAL  CONSIDERATIONS 


♦  "3 


ITEM 

A-l 

Cost  estimates  for  each  primary  and  supporting  facility 

A.2 

Telecommunications  system  coordination  with  USACC  and  authorization  for  exceptions 

A-3 

Coordination  with  state  ano  local  governmental  requirements  (blind  vendors,  medical  facilities, 
construction  and  operating  permits,  clearinghouse  ccoordination,  etc.) 

A.4 

Assignment  of  airsoace 

A-S 

Economic  analysis  of  alternatives 

A-6 

Approval  for  new  starts 

A.7 

Internationa)  balance  of  payments  (180P)  coordination  with  U.S.  European  command  ana 
NATO— overseas  cost  estimates  and  comparables  (include  rate  of  exchange  used  in  estimates} 

A-a 

Impact  on  historic  places— on  site  survey  by  authorized  archeologist  and  coordination  with  state 
historic  preservation  officer  and  advisory  council  on  historic  preservation 

mm 

Exceptions  to  established  criteria 

A-IO 

Coordination  with  various  staff  agencies  (Provost  Marshall-physical  security,  etc.) 

A-ll 

loentification  of  related  or  suoport  projects  (so  projects  can  be  coordinated) 

A-12 

Required  completion  date 

Other  Soeciai  Considerations  (List  and  number  items) 

WA 


Z  « 


«i  o 
GC  2 


c 

«  c 

CQ  3J 

•  O  <U 

H  C 


4v2 


U^. 


^4-- 


A- 


RSQUIflSO  OR  MOT  REQUIRED  -  Mot  r«»«vant  or  no  informition  to  com- 
mumcaw.  £n«r  "R"  if  it»m  is  raiovant  and  is  rcouirao  for  this  protect. 
Entar  ‘NR"  if  Itam  is  irralavant  and  is  not  raquirad  for  this  projact. 

TO  as  OETSRMIMEO  —  information  naadad  but  not  currantiv  availabla. 
Enter  coda  for  information  source. 

COMMENT  attached  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu> 
mant  which  is  attached. _ 


*3Y  WHOM  (Check  ano  insert  aopropriace  letter) 

A  -  OPAE 
3  —  Using  Service 
C  —  Construction  Service 
O  —  Oesignar 

£  —  Other  (Check  Comments  A  ctached  and 
explain) 


DA  FORM  5023-A-R,  Feb  82 


/  //-  /3^ 


TM  5-800-3 


C-5 


Comment 

AitucheU 


B.  SITE  DEVELOPMENT 


Consultation  with  the  District  Office  to  determine  and  evaluate  Mood  plain  hazards 


Preparation,  submission,  and/or  approval  of  new 

General  Site  Plan  ^  _  _  _  «  —  —  . 

Annotated  General  Site  Plan 


Facilities  Requirements  Sketch 


Preparation  of 


Site  Survey 

Subsoil  information 


ke 


Aoproval  by  Department  of  Defense  explosive  Safety  Board  {D06S3)  for  Safety  Site  Plan 


Other  Site  Oeveloomenc  Considerations  (List  and  numoer  items) 


flSQUiRgO  OR  hiOT  REQUIRED  -  Not  relevant  or  no  information  to  com- 
municata.  Enter  “R"  if  item  is  ralavant  and  is  raquired  for  this  oroiact. 
Enter  •NR'*  if  item  is  irratavant  and  is  not  raquirad  for  this  proiact. 

TO  BE  DETERMINED  Information  naadad  but  not  currantiv  availabla. 
Enter  code  for  Information  source. 

COMMENT  ATTACHED  Significant  information  summanzad  or  axptained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


♦3Y  WHOM  IChecX  and  insert  aporooriate  letter) 


A  OFAE 
8  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

£  —  Other  (Check  Comments  Attached  and 


documentation  checklist 


DA  FORM  5023-a-R,  Feb  82 
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C-7 


Comment 

Aiiaclied 


C.  ARCHITECTURAL  &  STRUCTURAL 


Reconciliation  with  troop  housing  programs  and  requirements 


Evaluation  of  existing  facilities  (including  degree  of  utilization) 


Approval  for  removal  ana  relocation  of  existing  useable  facilities 


valuation  of  off-post  community  facilities 


Storage  and  maintenance  facilities  (including  nuclear  weapons) 


Coordination  hospitals,  medical  and  dental  facilities  with  Surgeon  General 


Coordination  of  aviation  facilities  with  FAA 


Coordination  atr  traffic  control  and  navigational  aids  with  USACC 


Tabulation  of  types  and  numbers  of  aircraft 


Evaluation  of  laboratory,  research  and  development,  and  technical  maintenance  facilities 


Coordination  chapels  with  Chief  of  Chaplains 


Review  food  service  facilities  by  USATSA 


Automated  data  processing  system  or  equipment  approvals— cost  analysis  when  AOP  and/orl 
communication  centers  not  co-located  with  related  facilities 


Coordination  postal  facilities  with  U.S.  Postal  Service  Regional  Director 


Laundry  and  dry  cleaning  facilities  coordination  with  ASO(l&L) 


Tenant  facilities  coordination  with  installation  where  sited 


Faciiities  for  or  exposed  to  explosions,  toxic  chemicals,  or  ammunition— review  by  OOESB  (See 
also  Item  3-4) 


Analysis  of  deficiencies 


Consideration  of  alternatives 


Determination  whether  occupants  will  include  physically  handicapped  or  disabled  persons 


As-build  drawings  for  alterations  or  additions  _ _ _ 

Availability  of  Standard  Design  or  site  adaptable  designs _ _ 

Other  Architectural  8t  Structural  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  mts  oroiect. 
Enter  '*NR'*  if  item  is  irrelevant  and  is  not  reouirad  for  this  project. 

TO  aE  determined  —  Information  needed  but  not  currentlv  availaole. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  wnich  is  ettached. 


•■3  V  WHOM  (Check  and  insert  appropriate  letter) 


A  -  OFAE 
8  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

£  —  Other  (Check  Comments  Attacned  and 


documentation  checklist 
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Oocumcrii 

AiiciCheil 


D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS 


Fuel  considerations  and  cost  comparison  analysis 


nergv  requirements  appraisal  (ERA) 


Conformance  with  DOO  Energy  Reduction  reouirements 


Evaluation  of  existing  and/or  proposed  utility  systems 


Other  Mechanical  and  Utility  Systems  (List  and  number  items) 


RECIUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  informetion  to  con^- 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  protect. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  reouired  for  this  protect. 

TO  0E  determined  —  Information  neeoad  but  not  currantly  available. 
Enter  code  for  information  sourea. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu' 
manx  which  is  attached. 


^3Y  WHOM  (Checx  and  insert  aooropriate  letter) 

A  ~  DFAE 
8  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

6  —  O  ther  (Check  Comments  A  ctached  and 


documentation  checklist 


DA  FORM  5023-D-R,  Feb  32 


TM  5-800-3 


E.  ENVIRONMENTAL  CONSIDERATIONS 


Environmental  impact  assessment 


£1A  conclusions  require  Environmental  Impact  Statement 

Oeterminatton  of  health,  environmental  or  related  hazards.  Assistance  to  determine  existence  of  any 
health  environmental  or  related  hazard  may  be  requested  from  Aberdeen  Proving  Ground,  V10  21010 
the  Office  of  the  Surgeon  General.  Attn:  OASG-HCH  (Army  Environmental  Hygiene  Agency) 

Air/water  pollution  permit,  coordination  with  agencies  and  compliance  with  stan^aTos  at  Federal 
state  and  local  level 


Corrective  measures  associated  with  Environmental  Impact  Statements  or 
assessment — list  separately  and  evaluate. 


Other  environmental  considerations  (list  and  number  items) 


mi 


REQUlflEO  OR  NOT  REQUIRED  -  Not  r«i«vant  or  no  information  to  com¬ 
municate.  Enter  “R"  if  item  is  relevant  and  is  required  for  :nis  project. 
Enter  "NR'*  if  item  is  irrelevant  and  is  not  required  for  this  protect. 

TO  ae  determined  -  Informetlon  needed  but  not  currently  available. 
Enter  code  for  informetlon  source. 

comment  attached  —  Significant  information  summarizad  or  axplainad 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu- 
^  ment  wbich  is  attached. 


WHOM  (Check  ana  insert  appropriate  letter) 

A  -  OFAS 
B  —  Using  Service 
C  —  Construction  Service 
0  ~  Designer 

E  —  Otner  (Check  Comments  Attached  and 


documentation  checklist 

DA  FORM  5023- E-R,  Fab  82  - - - - - - 


TM  3-300-3  C-I3 


Document 

Attached 


REQUIRED  OR  NOT  REQUIRED  —  Not  r«l«v«nt  or  no  information  to  com- 
municata.  Entar  “R**  if  Itam  is  ratavant  and  is  raquirad  for  this  projact. 
Entar  "NR"  If  itam  is  irralavant  and  is  not  raquirad  for  this  projact. 

TO  BE  DETERMINED  —  Information  naadad  but  not  currantlv  availabla. 
Entar  coda  for  information  sourca. 

COMMENT  ATTACHED  —  Significant  information  summarizad  or  axpiainad 
and  atraehad. 

DOCUMENT  ATTACHED  —  Significant  information  is  In  an  axisting  docu- 
mant  which  is  attachad. 


■*BY  WHOM  (Chack  and  insart  appropriate  latter) 

A  -  OFAS 
B  —  Using  Service 
C  ~  Construction  Service 
0  —  Designer 

E  —  Other  (Chack  Comments  Attached  ana 


technical  data  checklist 


DA  FORM  5024-R,  Feb  82 


TM  5-800-3  0-3 


A.  SPECIAL  CONSIDERATIONS 


Factors  of  risk,  restriction  or  unusual  circumstance  expected  to  increase  costs  beyond  applicable 
area  averages 


Construction  phasing  requirements 


Functional  support  equipment  (mechanical,  electrical,  structural,  and  security)  to  be  built  in 


Equipment  in  place  and  justification 


Other  equipment  and  furniture  (O&MA,  OPA)  and  costs 


Special  studies  and  tests  (hazards  analyses,  compatibility  testing,  new  technology  testing,  etc.) 


Type  of  construction  (permanent,  temporary,  semi-permanent) 


Government  furnished  equipment  (quantities,  procurement  time,  availability 
and  special  handling  and  storage  requirements).  Funds  used  for  procurement. 


Other  special  considerations  (list  and  number  items) 

>ir/r  /^■STT^ 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com- 
municata.  Entar  '*R*'  if  itam  is  reiavant  and  i»  raquired  for  this  projact. 
Entar  "NR'*  if  itam  is  irraiavant  and  i*  not  raqutrad  for  this  projact. 

TO  8E  DETERMINED  —  Information  naaded  but  not  currantly  available. 
Enter  coda  for  information  tourca. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu- 
ment  which  is  attached. 


*8Y  WHOM  (Check  and  insert  appropriate  letter) 

A  -  OFAE 
8  ~  Using  Service 
C  ~  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 


DA  FORM  5024-A-R,  Feb  82 


/\/' 


TM  5-800-3  0-5 


B.  SITE  DEVELOPMENT 


ITEM  . 

B-l 

Construction  restrictions  or  guidelines  pertaining  to 

(A) 

site  access  and  preferred  construction  routes 

(8) 

Airfield  clearance,  explosive  storage,  working  hours,  safety,  etc. 

(C) 

Facilities  and/or  functions  or  adjoining  areas  (structures, 
materials,  impact) 

B-2 

Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) 

B-3 

Oemol i tion/relocation  required  (data) 

(A) 

Special  considerations  due  to  explosives/ radioactivity/ 
chemical  contamination/asbestos  emissions/toxic  gases 

(B) 

Restrictions  on  disposal  of  demolished/relocated  material 
including  hazardous  waste 

s-4  Pavement  types  and  requirements  (including  traffic  surveys 

and  MTMC  coordination) 

B-5  Landscape  considerations 

(A)  Protection  of  existing  vegetation 

(8)  Stockpile  topsoil 


Other  Site  Development  (List  and  number  items) 

/MA'I  Jbe. 


REQUIRED  OR  NOT  REQUIRED  —  Not  r«l«vant  or  no  information  to  com* 
municata.  Enter  '"R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR'*  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu* 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  OFAE 
3  —  Using  Service 
C  —  Construction  Service 
D  ~  Designer 

E  **  Other  (Check  Comments  Attached  and 
exDiein) 


technical  data  checklist 


DA  FORM  5024-B-R,  Feb  82 


TM  5-800—3  D-7 


/ 1/-  /¥/ 


Document 

Attached 


C.  ARCHITECTURAL  &  STRUCTURAL 


Vibration -producing  equipment  requiring  isolation 


Seismic  zone  and  other  design  load  criteria  (typhoon,  hurricane,  earthquake  loads,  high  or  low 
loss  potential) 


Protective  shelter  evaluation  and  resistant  design  criteria  (conventional/nuclear  blast  and  radia¬ 
tion,  chemical/bioiogical) 


Unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundations,  mat,  special  treatment, 
permafrost  areas,  soil  bearing) 


Designation  and  strength  of  units  to  be  accommodated 


Requirements  and  data  for  special  design  projects 


Unusual  floor  and  roof  loads  (safes,  equipment) 


Security  features  (arms  rooms,  vaults,  interior  secure  areas) 


Other  Architectural  &  Structural  (List  and  number  items) 


REOUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate,  Enter  "R"  if  item  it  relevant  and  is  required  for  this  proiect. 
Enter  '*NR"  If  item  is  irrelevant  and  is  not  required  for  this  proiect, 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  coda  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
end  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  wf^h  is  attached. 


♦BY  WHOM  {Check  and  insert  appropriate  letter) 

A  -  OFAE 
B  —  Using  Service 
C  ~  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


technical  data  checklist 


DA  FORM  5024.C-H,  Feb  82 


IV' 


5—800—3  0—9 


Document 

Attached 


D.  mechanical,  electrical,  &  UTILITY  SYSTEMS 


Special  mechanical  requirements  or  considerations  (elevator,  crane,  hoist,  etc.)  _ 


Special  peak  usage  periods  and  peak  leveling  techniques  _ _ 

Maintenance  considerations  (accessibility  of  equipment,  compatibility  with  existing  equipment) 
Plumbing-availability,  general  system  type  and  characteristics  (proposed  and/or  existing,  mcl. 
compressed  air  and  gas) 


Heating— availability ,  general  system  type  and  characteristics  (proposed  and/or  existing) 


Ventilating,  air  condition/refrigeration— availability,  general  system  type  and  characteristics  (pro*j 
posed  and/or  existing)  ^ 

Electrical— availability,  general  system  type  and  characteristics  incl.  airfield  lighting,  communica¬ 
tion,  etc.  (proposed  and/or  existing) 

Water  supply /waste  treatment— availability,  general  system  type  and  characteristics  (proposed 
and/or  existing) 

Energy  requirements/ fuel  conversion  (sources,  availability,  loads,  types  of  fuel,  etc.)  _ 


Solar  energy  evaluation  _ _ _ _ — _ ' 


Other  Mechanical  &  Utility  Systems  (List  and  number  items) 


.REOUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  raquired  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  determined  -  Information  needed  but  not  currantly  avetlable. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  In  an  existing  docu¬ 
ment  which  is  attached.  _ _ 


♦by  whom  (Check  and  insert  aopropriate  letter) 


A  -  OFAE 
8  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 


DA  FORM  5024-D-R,  Feb  82 


TM  5-800-3 


D-n 


E,  ENVIRONMENTAL  CONSIDERATIONS 


Waste  water  treatment,  air  quatity,  and  solid  waste  disposal  criteria 


Other  Environmental  Considerations  (List  and  number  items) 


RSQUIAEO  OR  NOT  REQUIRED  —  Not  relavant  or  no  information  to  com- 
municata.  Entar  "R"  if  itam  is  raiavant  and  is  raquirad  for  This  proiact. 
Enxar  “NR"  If  itam  is  irraiavant  and  is  not  raquirad  for  this  projact. 

TO  BE  DETERMINED  —  Information  naadad  but  not  currantly  avaiiabla. 
Entar  coda  for  information  sourea. 

COMMENT  ATTACHED  —  Significant  information  summarizad  or  axplainad 
and  attachad. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  axisting  docu- 
mant  which  is  attachad. 


♦8Y  WHOM  (Chack  and  insert  appropriata  letter) 

A  OFAE 
B  —  Using  Service 
C  ~  Construction  Service 
D  —  Designer 

E  —  Other  IChecK  Comments  Attached  and 


data  checklist 


DA  FORM  5024-E-R,  peb  82 
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Document 

Attached 
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F.  FIRE  PROTECTION 

"O 

u.  4) 

0 

t3  2. 

£  « 

3  QC 

O’  r 

a>  O 
(T  Z 

To  Be  * 

Determined 

Comment 

Attached 

Document 

Attached 

- - — - — - - 

ITEM 

F-l 

Special  fire  protection  systems  or  features  (detection  and  suppression  equipment,  hazards,  etc.) 

P 

Fire  Protection  Considerations  (List  and  number  items) 

/SB,'/?  7i> 

coM^A  71 /t>  c/Lr/^  A/aier" 

p(S/ 

‘(jJe  A 

AOTU^AL/^idEO  ys' 

CPAAAn^/C^yY  Al// 

i 

.1 

- - - — - - 

OR  NOT  REQUIRED  —  Not  r«l«vant  or  no  information  to  com- 
municata.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  3E  DETERMINED  —  Information  needed  but  not  currently  avaiiabte. 
Enter  code  for  Information  source. 

comment  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu- 
^  ment  which  is  attached. 

- ^  . 

♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

8  ^  Using  Service 

C  —  Construction  Service 

D  —  Designer 

£  —  Other  (Check  Comments  Attached  and 

explain) 

technical  data  checklist 

DA  FORM  5024-F-R,  Feb  82 


TM  5-800-3 


0-15 


installation:  ' 

project:  / 

project  number  ^  /  >ril/^/} 

temporary;  ( t  •  •  rt^ 

permanent:  _ _ 

point  of  contact: 


77^/^(J  5" 


program  year 


category  code 


‘f5’ 


- 


phone 


autovon 


phone 


engineer  district 


autovon 


C£:-SAM-- 


phone 


^0-3LCc{^ 


other  (A-E) 
name  _ 


autovon 


reviewed  by: 

installation  facility  engineer 


approved  by: 

macom  engineer 


phone 


autovon 


phone 


autovon 


phone 


autovon 


project  development  brochure,  PDB-2 
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facility 


^/^/U  /^/Ai 

project  coordinator  for 
using  service 


bMD  / 

/1AAP  - 


/  //-  f^7 


/5^0  S/^f  P/yO(^  ^  ^  ^ 

tSL^^  C^fPf  ^ 

/L^GdJ^  ^ycr^y^U  CjCyOS  (j^/^?^cr:>^ 

?^79te" 

F^K7~u^^^  y-^  ^cj fTTf^cj^ 

f^/^  77^  //^'h^O 

^r<kC7/  TiT^ri 

^^l—L)  T^dpU 

//^C^//?<=S-  y£^£:z/^'^ 

^^'^Cj:yo,/&s^c.£y<y7~  ,e^/<^7~u;^&%.  <s>u£^s^ 

^<?/u  ^<^^TS>  if^  A-~  ^££Y^Cl^ 

T^SAT'  .  /4^(^P’‘^ 

^AT?/^(^  y^Tde^-^S.. 


-  _ I 

detailed  functional  requirements,  PDB-2|( 

i021-2-R.  Feb  82  ^  - - - - - - ^  - - 


DA  FORM  5021-2-R,  Feb  82 


TM  5-800-3  A- 1 3 


/K" 


background  information 


£Xt9rr/^  Ayt£r 

A-r 

ZJds:^^  ZA?  izisr^  A/J^i 

^T  /2>  /Aj  SS  /'z2>£~^  7^  ^ 

7^(7^  <^<=7^^'  ^,p;r/a^/^A(A7~ 

/At7AJ&, , 

C/d-A/^0^  ^7r(y7~  /‘^  zLAAt/ 

A^(/-<A£>L^  CJ-AS’S  a  pi  l^/-5  P^^S. 
I  ^  ^  y  AyAP>cp/>S> 

/PzJ  AjL'PdiJP' 


I 


detailed  functional  requirements,  PDB-2I 

502I.3.R  Foh  fl9  - - - - -P  ^ - 
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summary  data 
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A.  SPECIAL  CONSIDERATIONS 


Cost  estimates  for  each  primary  and  supporting  facility  _ 


Telecommunications  system  coordination  with  USACC  and  authorization  for  exceptions _ 


Coordination  with  state  and  local  governmental  requirements  (blind  vendors,  medical  facilities, 
construction  and  operating  permits,  clearinghouse  ccoordination,  etc.) 


Assignment  of  airspace  _ 


Economic  analysis  of  alternatives  _ _ 


Approval  for  new  starts _ _ 


International  balance  of  payments  (180P)  coordination  with  U.S.  European  command  and 
NATO -'Overseas  cost  estimates  and  comparables  (include  rate  of  exchange  used  in  estimates) 


Impact  on  historic  places— on  site  survey  by  authorized  archeologist  and  coordination  with  state 
historic  preservation  officer  and  advisory  council  on  historic  preservation 


Exceptions  to  established  criteria  _ 


Coordination  with  various  staff  agencies  (Provost  Marshall-physical  security,  etc.) 


Identification  of  related  or  support  projects  (so  projects  can  be  coordinated)  _ 


Required  completion  date 


Other  Special  Considerations  (List  and  number  items) 


REQUIflEO  OR  NOT  REQUIRED  -  Not  relevant  or  no  Informetion  to  com¬ 
municate.  Enter  *'R"  if  item  is  relevant  and  is  required  for  this  protect. 
Entar  "NR"  if  itam  is  irrelevant  and  is  not  required  for  this  proiact. 

TO  BE  DETERMINED  —  Information  naedad  but  not  currantty  available. 
Entar  coda  for  information  sourca. 

COMMENT  ATTACHED  —  Significant  information  summarizad  or  axplainad 
and  attachad. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  axisting  docu- 
mant  which  is  attached. 


documentation  checklist 


DA  FORM  5023-A-R,  Feb  82 


T.M  5-800-3  C-5 


B.  SITE  DEVELOPMENT 


flSQUIREO  OR  NOT  REQUIRED  —  Not  rsltvint  or  no  information  to  com- 
municat*.  Entar  "R"  jf  itam  is  ralavant  and  Is  raquirad  for  this  projact. 
Entar  "NR"  if  itam  is  irralavant  and  is  not  rapuirad  for  this  projact. 

TO  BE  determined  —  information  naadad  but  not  currantly  availatola. 
Entar  coda  for  information  sourca. 

COMMENT  ATTACHED  —  Significant  information  summarizad  or  axplainad 
and  arcachad. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu- 
mant  which  is  attachad. 


^8Y  WHOM  (Chack  and  insart  appropriate  letter} 

A  -  DFAE 
8  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  ano 


documentation  checklist 
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TM  5-800-3  C-7 


Document 

Attached 


ARCHITECTURAL  &  STRUCTURAL 


Reconciliation  with  troop  housing  programs  and  requirements 


Evaluation  of  existing  facilities  (including  degree  of  utilization) 


Approval  for  removal  and  relocation  of  existing  useable  facilities 


Evaluation  of  off-post  community  facilities 


Storage  and  maintenance  facilities  (including  nuclear  weapons) 


Coordination  hospitals,  medical  and  dental  facilities  with  Surgeon  General 


Coordination  of  aviation  facilities  with  FAA 


Coordination  air  traffic  control  and  navigational  aids  with  USACC 


Tabulation  of  types  and  numbers  of  aircraft 


Evaluation  of  laboratory,  research  and  development,  and  technical  maintenance  facilities 


Coordination  chapels  with  Chief  of  Chaplains 


Review  food  service  facilities  by  USATSA 


Automated  data  processing  system  or  equipment  approvals— cost  analysis  when  ADP  and/or 
communication  centers  not  co-located  with  related  facilities 


Coordination  postal  facilities  with  U.S.  Postal  Service  Regional  Director 


Laundry  and  dry  cleaning  facilities  coordination  with  ASO(l&L) 


Tenant  facilities  coordination  with  installation  where  sited 


Facilities  for  or  exposed  to  explosions,  toxic  chemicals,  or  ammunition— review  by  DO  ESS  (See 
also  Item  8-4) 


Analysis  of  deficiencies 


Consideration  of  alternatives 


Determination  whether  occupants  will  Include  physically  handicapped  or  disabled  persons 


As-build  drawings  for  alterations  or  additions  _ 


Availability  of  Standard  Design  or  site  adaptable  designs 


Other  Architectural  &  Structural  (List  and  number  items) 


-O- 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R”  if  Item  it  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  end  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


^SY  WHOM  (Check  and  insert  appropriate  letter) 


A  -  OFAE 
8  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


documentation  checklist 


DA  FORM  5023-C-R,  Feb  82 


TM  5-800-3  C-9 


Document 

Attached 


D.  MECHANICAL,  ELECTRICAL,  &  UTIUTY  SYSTEMS 


Fuel  considerations  and  cost  comparison  analysis 


Energy  requirements  appraisal  (ERA)  _ 


Conformance  with  OOD  Energy  Reduction  requirements 


Evaluation  of  existing  and/or  proposed  utility  systems  _ 


Other  Mechanical  and  Utility  Systems  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  “R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  determined  information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  anached. 


*BY  WHOM  (Check  and  insert  appropriate  letter! 


A  -  OFAE 
8  ^  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


documentation  checklist 


DA  FORM  5023-D-R.  Feb  82 


IV- 


TM  5-800-3  C-1 1 


E.  ENVIRONMENTAL  CONSIDERATIONS 


Environmental  impact  assessment 


El  A  conclusions  require  Environmental  Impact  Statement 


Determination  of  health,  environmental  or  related  hazards.  Assistance  to  determine  existence  of  any 
health,  environmental  or  related  hazard  may  be  requested  from  Aberdeen  Proving  Ground,  MO  21010, 
the  Office  of  the  Surgeon  General,  Attn:  OASG-HCH  (Army  Environmental  Hygiene  Agency) 


Air/water  pollution  permit,  coordination  with  agencies  and  compliance  with  standards  at  Federal, 
state  and  local  level 

_ ....  > 


Corrective  measures  associated  with  Environmental  Impact  Statements  or 
assessment — list  separately  and  evaluate. 


Other  environmental  considerations  (list  and  number  items) 


REQUtHEO  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com- 
municate.  Enter  '‘R"  if  item  is  relevant  and  it  required  for  this  project. 
Enter  "NR"  If  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  sourca. 

COMMENT  ATTACHED  —  Significant  information  summarizad  or  explained 
and  attachad. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu* 
ment  which  is  attached. 


*aY  WHOM  (Check  and  insert  appropriate  latter) 

A  -  OFAE 
8  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
axpiain) 


documentation  checklist 
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- - — - - 

r - ^  ^ - 

REQUIRED  OR  NOT  REQUIRED  —  Not  r«l«vam  or  no  information  to  com- 

•BY  WHOM  (Check  and  insert  appropriate  letter) 

municate.  Enter  If  item  is  relevant  end  is  required  for  this  project. 

A  ->  DRAE 

Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 

B  —  Using  Service 

Enter  code  for  information  source. 

C  —  Construction  Sen/ica 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 

D  —  Designer 

and  attached. 

E  —  Other  (Check  Comments  Attached  and 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 

explain) 

ment  which  is  attached. 

- i - - -  J 

design  data  checklist 

DA  FORM  5025-R.  Feb  82 


E 


TM  5-800-3 


B.  SITE  DEVELOPMENT 


Required  site  plans  (incl.  design  and  construction  factors) 
Site  access  and  preferred  construction  routes 


Site  restrictions  (airfield  clearance,  explosive  storage,  etc.) 


Existing  facilities/functions  on  adjoining  areas  (structures,  materials,  impact) 


Disposal  areas  (trash,  excavated  material,  constraints) 


Sorrow  and  spoil  areas 


Grades  or  contours  existing 


Existing  trees,  turf,  ground  cover,  landscape  development,  erosion  control 


Bridges  and  fences  (applicable  design  criteria) 


Railroads  (routing,  sidings,  docks,  yards,  grounding) 


Fire  station  and  security  police  location 


Site  utilities-H:apacitY  and  quantity  available  to  project  (sanitary  and  storm 
sewers,  drainage  ditches,  water  and  gas  service,  communication  lines,  hydrants 
and  sprinklers,  etc.) 


New  facilities  clearly  identified 


Necessary  support  facilities  required  for  complete  functional  project  (ware¬ 
house,  igloo,  fuel  storage,  waste  treatment,  etc.) 


Subsoil  conditions  (actual  or  expected— groundwater,  permafrost,  etc.) 


Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) 


Oemoiition/relocation  required  to  clear  site  (date) 


Pavement  types  and  requirements 

Design  loading  and  use  frequency  by  type  of  paving 


Street  si2e  and  layout  (traffic  control) 


Parking  tots  (signage,  etc.) 


_ Sidewalks  and  curbs  (handicapped,  etc.) 

_ ^tters,  culverts  and  other  drainage  factors 

Runways,  aprons  and  taxiways 


Tie-down  anchors  or  grounds 


Special  surface  conditions  required 


Energy  conservation  siting  and  features  (wind  solar,  etc.).  See  also  DOC  Item 


D-13  (D)8i  (E) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  If  item  is  irrelevant  end  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  OFAE 
8  —  Using  Service 
C  —  Construction  Service 
D  ^  Dasignar 

E  —  Other  (Check  Comments  Attached  and 


design  data  checklist 
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B.  SITE  DEVELOPMENT  (Continued) 
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Landscape  treatment 

Preservation  of  existing  features 


Proposed  planting  (low  maintenance  species,  locations  away  from  power  lines, 
etc.) 


Storm  drainage  (See  also  Item  £-4) 
Total  run-off  area  affecting  project 


Design  intensity  for  floods 


Design  of  storm  drainage  system  to  include  pick-up  system  and  outfall  lines 


Consideration  of  Coastal  Zone  Management  Act  (PL  92-583,  1972:  Amendment 
PL  94-370.  1976) 


Other  Site  Development  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relovent  or  no  information  to  com¬ 
municate.  Enter  **R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  protect. 

TO  9E  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  axolainad 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Cheek  and  Insert  appropriate  letter j 
A  -  DFAE 
B  ^  Using  Service 
C  ^  Construction  Service 
0  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 


DA  FORM  5025-B-2-R.  Fab  82 


li/^  /^O 


TM  5-800-3 


C.  ARCHITECTURAL  &  STRUCTURAL 


Material  availability  limitations  (include  fill  and  paving) 


Architectural  style  (existing,  planned  or  desired,  use  of  pre-engineered  buildings 
considered) 


Floors  (type,  finish,  special  loading,  subgrade  moisture  control,  low  maintenance 
types  particularly  in  spill  areas) 


Exterior  (materials,  sealing  of  joints,  general  maintenance) 


Interior  wails  and  partitions  (material,  finish,  fire  resistance,  subgrade  moisture 
control) 


Ceilings  (height,  finish,  acoustics)  _ 


Windows  (type,  size,  special  treatment) 


Doors  (type,  size,  power  operation,  panic  hardware,  durability) 


C-3 

Hardware  (finish,  location,  special  metal  restrictions,  durability) 

C-9 

Special  finishes  (protective  coatings,  non-sparking,  conductive,  acid-resistant) 

C-10 

Security  features  (windows,  doors,  hardware,  construction  of  walls,  floors  & 
ceilings,  arms  rooms,  vaults,  etc.) 

C-11 

Sound  attenuation  requirements  (expected  and  required  levels,  location) 

C-12 

Stairs,  elevators  and  chutes  (location,  size,  type  of  usage) 

C-13 

Loading  docks  and  canopies 

C-14 

Vibration-producing  equipment  requiring  isolation 

C-15 

Unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundations,  mat,  1 
special  treatment,  creep  control)  ^ 

C-16 

Span  or  unusual  clearance  requirements  (span  or  height) 

1  C-17 

Special  bay  sizes  (reflect  access  dimensions) 

C-18 

Overhead  support  requirements  (hoists,  cranes) 

C-19 

Roof  loads  and  requirements  (iive/dead  loads,  materials,  access,  low  maintenance 
features  like  exterior  drains,  etc.) 

C-20 

.  Structural  specialities  (slabs,  sumps,  trenches,  pits) 

C-21 

Seismic  zone  design  criteria 

C-22 

Area  wind  loads  (summer/winter  prevailing  wind,  hurricane,  typhoon) 

022 

Protective  shelter  evaluation  and  resistant  design  criteria 

(A) 

Explosive/nuclear  blast  (protective,  resistive,  suppressive,  venting  and  contain¬ 
ment  structures) 

Radiation  protection  (type  of  radiation,  intensity,  source) 

(C) 

Chemical/biologicai  protection 

REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com* 
munteate.  Entar  “R"  If  itam  is  relevant  is  required  for  this  proiect. 
Enter  '*NR'*  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currentiv  available. 
Entar  coda  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu* 
ment  which  is  attached. 


*8Y  WHOM  (Check  and  inserr appropriate  letter} 
A  -  DFAE 
B  —  Using  Service 
C  Construction  Service 
D  Designer 

E  Other  (Check  Commena  Attached  and 
explain) 


design  data  checklist 


DA  FORM  5025-C-1-R,  Feb  82 
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TM  5-800-3 


E-1 1 


C.  ARCHITECTURAL  &  STRUCTURAL  (Continued) 


Designation  and  strength  of  units  to  be  accomnnodated _ 


Requirements  for  special  design  projects  _  _ _ _ 


Safety  features  (occupant  load,  maximum  travel  distance  to  exits,  hazard  to  be 
controlled  or  eliminated) _ 


Special  design  features  for  handicapped. _ _ _ 


Other  Architectural  and  Structural  (list  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  informetton  to  com¬ 
municate.  Enter  '*R'*  if  item  is  reievent  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  evaiieble. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  Information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  OFAE 
B  ^  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  ~  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 


DA  FORM  5025-C-2-R.  Feb  82 


TM  5-800-3 


E-13 


D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS 


special  mechanical  requirements  or  considerations 


Special  peak  usage  periods  and  peak  leveling  techniques 


Maintenance  considerations  (equipment  room  size,  layout,  location,  general  ac¬ 
cessibility  of  equipment,  compatibility  with  existing  equipment.} 


Energy  monitoring  control  system  (EMCS)  and  permanent  utilities  metering 


Plumbing  system  (proposed  and/or  existing) 


General  piping  and  storage  system 


Materials  (galvanized,  copper,  etc.) 
insulation 
Natural  or  LP  gas 
Venting 
Distilled  water 
Compressed  air 
Hospital  3i  surgical  gases 
Other  (chemical,  fuel) 


Facility  water  supply 


Garbage  disposal 
Sanitary  drainage  system 
Grease  interception 

_ Chemical  waste  drainage  &  disposal  (incl.  explosive  process  waste) 

Radioactive  waste 
Drinking  fountains 


Water  treatment 


_ Emergency  fixtures  (showers,  eyewash  fountains) 


Heating  system 


Existing  generation  plant 


Location  and  distance  from  new  facility 
Equipment  (type,  age,  fuel,  etc.) 

Current  loads  (average,  peak,  reserves  for  this  and  other  projects,  load  level¬ 
ing  system) 

Type  of  plant 

Manning  &  support  requirements 
Pollution  controls 
Type  of  product 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R'*  if  item  is  relevant  and  is  raquirad  for  this  projact. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  ~  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


*BY  WHOM  (Check  and  insert  appropriate  letter) 

A 

-  OFAE 

3 
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D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS  (Continued) 


Heating  system  (continued) 


Requirements  for  proposed  facility  . . 


Type  of  system 

Heat  load  requirements  (special  temperature  demands) 

Controls,  metering  &  £MCS  requirements 

Distribution  system  (valves,  steam  pressure,  fluid  temperature) 

Corrosion  control 
Insulation 

Additional  equipment  specifications  _ 


Ventilating/air  conditioning/refrigeraiion  system 


Existing  facilities 
Location 

Type  of  plant  (refrigeration,  chilled  water,  etc,) 

Current  loads  (average,  peak,  reserves  for  this  and  other  projects,  load  level¬ 
ing  system) 

Type  of  product  (CFM,  temperature,  GPM,  etc.) 

Distribution  system 
Special  filtration  requirements 

Special  humidity,  ventilation,  or  temperature  requirements 
Security  restrictions  for  open  ducting 
Freezers  or  coolers 


Requirements  for  proposed  faciljw _ _ _ _ 

Type  of  system 

Temperature,  humidity  and  vent  conditions  special  to  this  design 
Control,  cycling,  metering  and  EMCS  requirements 
Distribution  (length  of  extension,  location,  fluid  temperature) 
Corrosion  control 
insulation 

Special  fire  and  security  considerations  for  this  project 
Occupancy  hours  and  days  per  week 


Heat  and  chilled  water  distribution  system 


Heat  system 


Type  of  service 

Existing  system  components 

Valving  and  sectionaiizing  requirements 

Allowable  shut-down  of  service  for  main  connections 

Sizing  for  future  facilities 


* 
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REQUIRED  OR  NOT  REQUIRED  —  Not  reJavant  or  no  Information  to  com¬ 
municate.  Enter  ‘*R'*  if  item  is  relevant  and  is  requirad  for  this  projact. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  projact. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  coda  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  In  an  existing  docu¬ 
ment  which  is  attached. 
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D-S 

D  -8 

Heat  and  chilled  water  distribution  system  (continued) 

_ 

_ 

_  _  _ 

D-6 

(B) 

Chilled  water  system 

.  _  _ 

— 

-  —  . 

(1) 

Type  of  service 

1  . 

(2) 

Existing  system  components 

y 

(3) 

Valving  and  sectionalizing  requirements 

(4) 

Allowable  shut-down  of  service  for  main  connections 

1 

(5) 

Sizing  for  future  facilities 

1 

D-7 

0-9 

Electrical  system 

(A) 

Power  service  characteristics  &  tocation 

(B) 

Stand-by  power  (available  &  required) 

_ _ 

_ 

— 

(C) 

Special  interior  functional  lighting  requirements  (brightness,  night,  emergency, 
justification) 

R 

“dT 

Uninterruptible  power  required 

¥ 

(E) 

Commercial  tie-in  requirements  &  restrictions 

(F) 

Potential  for  increased  power  service  needed 

_ 

_  _  _ 

(G) 

Service  outage  duration  limitations 

A- 

(H) 

Security  alarm  systems  (type  &  location) 

(1) 

Street,  parking  or  security  lighting  (brightness,  hours,  switching,  etc.) 

“(jT' 

Types  of  fixtures  required  (including  mounting,  NEC  classification,  etc.) 

_ 

_ 

_  _  _ 

(K) 

Telephone  extension  circuits  or  conduit  (functional  support  &  outlet  location) 

✓ 

_ 

_ 

(U 

Television  circuitsor  conduit  (functional  support  &  outlet  location) 

y 

(M) 

Intercom  requirements  (locations,  type) 

”(nT 

Equipment  list  w/power  requirements 

(0) 

Special  communications  requirements  (filtering,  maximum  fluctuation  limita¬ 
tions,  convertors,  etc.) 

'IpT 

Electronic  shielding  &  interference  measures  (frequency  involved) 

’(Q) 

Special  switches  &  control  outlets,  receptacle  requirements,  etc. 

(R) 

Grounding  requirements,  lightning  protection 

(S) 

Hazardous  environment  requirements  (location,  activity  involved,  NEC  classifi- 

cation,  type  of  hazard) 

.2. 

'TtT 

Corrosion  control  (cathodic  protection) 

L. . 

-  _ / 

A 

REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  ‘'R'*  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  8E  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 
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D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS  (Continued) 


Electrical  system  (continued) 


Other  special  power  requirements  (traffic  control,  antenna,  etc.) 


Applicability  of  task  lighting  considerations 


Power  management  and  metering  requirements  _ 


Electrical  Distribution 


Actual  8i  estimated  loads  (peak  &  average  (KW  demand)) 


Utility  compnay  distribution  system  (substations,  transmission  lines,  rate 
schedule,  etc.) 


Government  owned  distribution  system  (switching  station,  transmission  lines, 
feeders,  etc.) 

Estimated  impact  of  proposed  equipment  installation  on  power  factor,  load 
balance  and  costs  for  corrective  action  proposed 


Overhead/underground  (voltage,  conductor  size,  grounding,  etc.) 


Estimated  power  demand  factor  and  diversity  factor 


Power  quality  requirements  (voltage  and  frequency  regulation) 


Power  to  intrusion,  detection  alarm  systems  around  perimeter 


Airfield  lighting  requirements 


Area  &  location  to  be  served 


Source  of  power  (normal  &  emergency) 


Vault  requirements 


Primary  feeders 


Control  cabling 


Runway  lighting  (centerline,  edge,  distance  markers,  intensity  control) 


Threshold,  approach,  &  strobe  beacon  lighting 


Visual  approach  slope  indicators  (VASl) 


Obstructions  lighting/barrier  markers 


Taxiway  edge  lighting 


Helipad/heliport  lighting  (perimeter,  landing  direction,  hoverlane,  etc.) 


Water  supply  system 


Source  (commercial,  well,  storage,  etc.) 


Average  rate  of  supply  (FPD  at  PSD  Current  &  Future 


Treatment  requirements 


Existing  system  components  (type,  size,  capacity,  age,  material,  location, 
valving,  pressure,  etc.) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com • 
muntcate.  Enter  "R"  If  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  If  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  Information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  aoprooriate  letter) 
A  -  OFAE 
B  —  Using  Service 
C  —  Construction  Service 
O  Designer 

E  —  Other  (Check  Comments  Attached  and 
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D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS  (Continued) 


Water  supply  system  (continued) 


Chemical  analysis  of  water 


Emergency  storage  requirements 


Peak  hours  of  supply  (hours  &  estimated  quantity) 


Known  minimal  requirements  of  supported  function  or  Government  equipment 
(quantity  &  quaiity) 


Chemical  feeder  &  piping  systems 


Corrosion  control  (existing  &  planned) 


Metering  or  usage  restrictions 


Location  of  tie  points  (available  capacity,  interruption  schedule) 


Waste  water  treatment  system 


Existing  system  &  components  (size,  capacity,  characteristics) 


Treatment  plant 
Collector  sewers 
Sewer  mains  (materials,  depth) 

Complete  treatment  —  industrial  process 
Chemical,  fuel  or  oil  spill  collection  facilities 
Existing  flows  (min.,  avg.,  peak) 

Hydraulic  capacity 


Known/estimated  industrial  or  functional  discharges  (quantity  8t  quality) 


Contributory  population  &  per  capita  contribution 


Proposed  system  &  components 


Treatment  plant 
Collection  sewers 
Lift  station 

Complete  treatment  (additions  or  modifications) 

Chemical,  fuel  or  oil  spill  collection  facilities 
Waste  water  from  portable  water  treatment  plant 
Projeaed  flows — average  or  peak 
By-pass  restrictions 

Location  of  tie  points  (available  capacity,  interruption  schedule) 


Compliance  requirements  (federal,  state,  local) 


National  Pollution  Discharge  Elimination  System  (NPDES)  permit 


Corrosion  control  (existing  or  planned) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevent  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  '*NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  8E  DETERMINED  —  tnformetion  needed  but  not  currently  avei I eble. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 
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D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS  (Cont.) 


Energy  Sources 


Gas  systems  (LP,  natural,  special) 


Loads  and  areas  served 


Source  of  gas  &  type  of  service 
Supply  pressure  average 

Heating  valve  &  type  of  gas  (BTU  per  cubic  foot) 

Valving  &  sectionalizing  criteria 

Pressure  regulation  —  reduction  stations 

Existing  lines,  pumping  stations,  pressurization,  base  system 

Control  &  metering 


POL  systems  _  _ _ 

Fuel  (primary  or  standby  source,  grade  and  analysis) 

Storage  (tank  size,  location,  type,  number  of  storage  days) 


Areas  served 


Fuel  requirements  (known,  estimated,  quantity  &  type) 
Distribution  system  characteristics 
Ventilation  system  (Vapor  Emission  Control) 

Safety  specifications 
Filter  separators 


Coal  systems 


Storage  (location  &  capacity) 

Source  of  supply  (primary  &  emergency) 

Type,  energy  value,  analysis  (i.e.  sulfur,  ash,  etc.) 


Solar  energy  systems _ _ _ _ 

Building  heating,  air  conditioning,  domestic  hot  water 
Heating  process  water 
Collector  type  &  location 
Liquid,  chemical  or  rock  storage 

Freeze  protection  _ 

Energy  conservation  data  (U  values,  orientation,  passive  solar  consideratiors. 


Other  Mechanical  &  Utility  Systems  (list  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  oroject. 
Enter  “NR"  if  item  is  irrelevant  and  Is  not  required  for  this  project. 

TO  6E  DETERMINED  ~  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  attached  Significant  information  summarized  or  explained 
and  anached. 

DOCUMENT  ATTACHED  —  Significant  information  Is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 


B  —  Using  Service 
C  »  Construction  Service 
O  —  Designer 

E  Other  (Check  Comments  Attached  and 
explain) 
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E.  ENVIRONMENTAL  CONSIDERATIONS 


ITEM 

E-1 

Water  quality 

7Ar 

Waste  water  treatment  management  program  (PL  92-500  &  PL  95-217) 

(B) 

Water  quality  criteria  8t  standards  (federal,  state  and  local) 

7c7 

Treatment  requirements  coordinated  with  EPA  ! 

(D) 

Facilities  to  be  installed  to  meet  regulatory  agency  criteria 

Air  quality 


Applicable  air  quality  criteria  (federal,  state  and  local;  PL  95-95  and  Clean 
Air  Act  Amendment  of  1977) 


Action  taken  to  comply  with  requirements 


Type  &  amount  of  pollutants  generated 


Results  of  proposed  abatement  measures 


Existing  control  equipment  &  monitoring  procedures 


Solid  waste  disposal 


Applicable  solid  waste  criteria  (federal,  state  and  local) 


Waste  volume  generated  (type  St  characteristics) 


Method  of  disposal  (land  fill  and  availability  of  land,  leachate,  etc.) 


Disposition  of  recyclable  materials  for  reuse  or  as  combustion  fuel 


Impact  on  installation  recycling  programs 


Effects  of  terrain  changes  (such  as  excavations,  roadways,  drainage  structures, 
etc.) 


Measures  to  control  erosion 


Treatment  of  hazardous  material 


Handling  and  disposal  of  plychlorinated  biphenyls  (PCS)  in  electrical  trans¬ 
formers 


Handling  and  disposal  of  asbestos  materials 


Handling  and  disposal  of  fiberglass  products 


Storage  of  fuels  and  solvents 


Coordination  with  installation  spill  control  plans 


Other  Environmental  Considerations  (list  and  number  items) 

CeyJ  •s  f 

/</ 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  '*R"  if  item  is  relevant  end  is  required  for  this  proiect. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  mis  project. 

TO  BE  DETERMINED  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 
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F.  FIRE  PROTECTION 


General  design  guidance 


Occupancy  type  (see  NFPA  101,  Chap  4) 


Water  supply  characteristics  (existing  or  planned  extensions)  (capacity,  pump 
activation,  storage  tanks  and  pumps,  etc.) 


Mobile  fire  apparatus  (response  distance/time) 


_ Fire^e^^^nd  alarm  systems  (existing  or  planned,  type,  location,  etc.) 

Automatic  suppression  systems  (water  sprinkler,  CO2,  foam  etc.— existing 
or  planned 

Hazard  of  contents  (low,  ordinary,  high-see  NFPA  101 ;  type^e^lMi>^."fiarn-' 
mable/toxic  chemicals,  radioactive  materials) 

fecial  fire  suppression  system  requirements 
Means  of  egress 


Fire  area  limitations 


Fire  walls,  partitions,  draft  curtains 


Detection  system  (type,  detectors,  supervision,  transmitters,  annunciators, 
backup  provisions) 

Suppression  system  (damage  by  water  to  costly  equipment,  shut  down  of 
operations) 


Other  Fire  Protection  (list  and  number  items) 


NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  Is  raquirad  for  this  project. 
Enter  "NR”  if  item  is  irrelevant  and  is  not  raquirad  for  this  proiact. 

TO  BE  DETERMINED  -  Information  naeded  but  not  Curran tly  availabia. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  In  an  existing  docu¬ 
ment  which  is  attached. 
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The  following  table  was  used  to  determine  coefficients  of  utilization  for  fixtures  based 
on  room  cavity  ratio.  Once  the  proper  RCR  is  calculated,  the  table  will  give  the  correct 
CU  for  a  specific  fixture.  This  table  was  used  to  generate  the  CU  information  on  the 
Excel  data.  CU  values  were  found  using  the  manufacturers'  fixture  data. 


V~17S 


.158  9.23 
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Electromagnetic  Spectrum 

Wavelength  in  Nanometers 


Light  Sources 
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High  Pressure  Sodium  Lamps 

NAPLC  high  pressure  sodium  lamps  known  as  Ceramalux  lamps  are 
“high  intensity  discharge  lamps’  in  which  the  metal  sodium  is  used  as  the 
main  light  producing  “gas"  in  the  arc  tube.  Sodium  vapor  at  very  low 
pressures  produces  a  monochromatic  (one-color)  radiation  spectrum  at 
590  nm.  (yellow  light).  As  the  sodium  vapor  pressure  is  increased  the 
spectrum  broadens  to  include  the  entire  visible  portion  of  the 
electromagnetic  spectrum. 

Standard  Ceramalux  lamps  have  a  radiation  spectra  as  shown  on  page 
3 — 21.  By  sufficient  broadening,  all  colors  can  be  recognized  under  a 
Ceramalux  HPS  source  although  the  predominately  yellow  source  may 
cause  some  shift  in  the  observed  colors. 

Ceramalux  4  lamps  have  been  introduced  for  use  where  improved  color 
rendition  is  needed.  In  these  lamps  the  “color  broadening"  characteristic 
of  high  pressure  sodium  light  has  been  extended  to  produce  a  source  with 
excellent  color  rendition  characteristics. 

Ceramalux  lamps  use  an  arc  tube  of  a  ceramic  material  such  as 
polycrystalline  alumina.  In  addition  to  sodium,  the  arc  tube  contains 
mercury  and  xenon.  The  xenon  gas  acts  as  starting  gas  and  mercury  is 
used  to  provide  a  stable  operating  voltage  for  the  lamp. 

High  pressure  sodium  lamps  have  the  highest  efficacies  of  any  “white 
light"  NAPLC  lamp  and  produce  between  75-140  lumens  per  watt, 
depending  upon  lamp  size. 

ECON-O-WATT  Lifeguard  Vapor  Lamps 

Where  energy  conservation  is  of  prime  importance  and  lighting  intensities 
are  considered  to  be  more  than  adequate,  Econ-o-watt  types  in  clear  or 
phosphor-coated  offer  a  way  to  maintain  lighting  uniformity  throughout  an 
area  while  accomplishing  an  overall  reduction  of  25%  in  energy  usage. 
Lamp  light  output  is  also  reduced,  up  to  approximately  33%,  but  local 
lighting  or  portable  lights  can  be  added  whenever  a  particular  task  needs 
more  light. 

300  W  Econ-o-watt  lamps  are  designed  to  operate  only  “regulated 
output"  or  similar  H33  ballasts,  on  series  types  H33  isolating 
transformers,  or  on  lead-peaked  ballasts  for  400W  metal  halide  lamps. 

It  is  advisable  to  check  with  the  luminaire  or  ballast  manufacturer  for 
compatibility.  “For  more  complete  operating  characteristics  see  reference 
data  on  pages  3-35-36." 

Radiation  Characteristics 

The  mercury  arc  produces  a  line  spectrum  having  strong  lines  in  the 
ultraviolet  and  visible  regions,  and  some  in  the  infrared.  The  exact 
spectral  distribution  varies  greatly  with  the  vapor  pressure  at  which  the  arc 
operates.  Bactericidal  lamps  have  mercury  arcs  operating  at  very  low 
pressures  (in  the  order  of  a  few  microns),  where  most  of  the  radiated 
energy  is  at  the  253.7  nanometers  line  in  the  ultraviolet,  in  the  region  most 
effective  in  destroying  micro-organisms.  Some  are  designed  alSo  to 
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yjnerate  ozone,  for  which  the  184.9  nm  line  is  most  important.  Their 
bulbs  must  be  made  of  a  type  of  glass  or  quartz  which  has  a  high 
transmittance  for  these  short  wavelengths. 

Erythema  (sunburn)  and  the  production  of  Vitamin  D  are  induced  by 
ultraviolet  radiation  centering  around  the  296.7  nm  line  and  those 
immediately  on  either  side  of  it.  Lamps  to  be  used  as  sources  of 
erythemal  energy  have  bulbs  of  glass  which  transmit  these  wavelengths 
but  cut  out  the  extremely  short  wavelengths  of  ultraviolet  not  found  in 
natural  sunlight. 

Mercury  vapor  lamps  made  for  lighting  purposes  operate  at  higher  vapor 
pressures,  in  the  order  of  one  to  ten  atmospheres.  At  these  pressures  a 
large  percentage  of  the  radiated  energy  is  in  the  four  important  lines  of 
the  visible  spectrum,  404.7, 435.8, 546.1,  and  577.9  nm,  and  in  the  near 
ultraviolet,  chiefly  at  334.2  and  365  nm.  Most  of  these  lamps  have  quartz 
arc  tubes  which  have  a  high  transmittance  for  all  wavelengths,  but  the 
glass  outer  bulbs  pass  only  the  visible  and  the  near  ultraviolet,  cutting  off 
virtually  all  energy  below  300  nm.  Deep  red-purple  glass  is  sometimes 
used  to  absorb  the  visible  light  and  let  through  only  the  near  ultraviolet  for 
fluorescent  effects. 

The  addition  of  a  color-correcting  phosphor  to  a  mercury  vapor  lamp 
makes  important  changes  in  the  spectral  energy  distribution.  The 
phosphors  used  for  this  purpose  are  selected  for  their  response  to  the 
ultraviolet.  The  total  light  output  of  the  lamp,  as  well  as  the  spectral 
■^tribution,  varies  with  the  composition  of  the  phosphor. 

Mercury  Lamps  have  radiation  or  spectral  characteristics  such  that  their 
color  does  not  generally  coincide  with  that  of  a  black  body;  hence  “color 
temperature"  is  not  satisfactorily  applicable  to  most  mercury  vapor  lamps, 
and  the  term  “correlated  color  temperature”  is  used.  Clear  mercury  vapor 
lamps  are  generally  greener  than  the  black  body.  Beauty  lite  lamps  are 
generally  less  green  or  more  blue  and  the  Style-tone  lamps  are  very  close 
to  the  black  body  line.  For  the  spectral  energy  distribution  of  typical  lamps 
see  graphs  on  page  3 — 21 . 

Mercury  Self-Ballasted  Lamps  have  almost  the  same  color  or  radiation 
characteristics  as  mercury  vapor  lamps  but  generally  a  little  more  red  is 
present.  This  is  due  to  the  incandescence  of  the  filament  (ballast) 
operating  at  low  temperatures  in  series  with  the  mercury  vapor  arc. 

Metal  Halide  Lamps  exhibit  somewhat  different  radiation  characteristics 
than  mercury  vapor,  because  the  light  output  is  a  result  of  the  ionization  of 
other  metals  such  as  sodium  and  scandium,  in  addition  to  mercury,  in  the 
arc  stream.  Metal  halide  colors  are  generally  more  blue  or  blue  white  than 
mercury  vapor  and  lie  closer  to  the  black  body  curves.  This  color  can  also 
be  modified  by  the  use  of  phosphor-coated  bulbs. 

Ceramalux  High  Pressure  Sodium  Lamps,  because  of  the  influence  of 
sodium  and  the  combination  of  other  metal  vapors  present,  produce  a 
warmer,  more  consistent  color  that,  for  most  types,  is  practically  on  the 
black  body  curve  at  2100  K.  This  distinctive  coloring  makes  these  lamps 
-^uite  acceptable  for  many  interior  as  well  as  exterior  applications. 
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APPLICATION 

When  used  in  conjunction  with  Det-Tronics  controllers, 
the  C70f)0  Detector  provides  continuous  and  aiitomated 
fire  protection  by  sensiny  the  ultraviolet  (UV)  radiation 
generated  by  a  llame.  Its  enclosure  is  explosion-proof, 
dust-proof,  and  watertight,  making  the  C70b0  suitable  tor 
protecting  ha^ardous  areas  in  a  wide  variety  ot  both  indoor 
and  outdoor  applications.  The  detector  is  not  affected  by 
adverse  weather  conditions  or  by  naiural  or  artificial 
lighting.  The  patented  oi  feature  continuously  monitors 
the  condition  of  the  detector's  optical  surfaces  lo  assure 
that  the  system  is  ready  to  respond  to  a  tiro  at  any  hmk;. 

FEATURES 

a  Designed  for  use  in  hazardous  locatic>MS. 

Operates  under  adverse  v^^ather  condiiioi»s  sur.h  as  vvi.,d, 
rain,  snow,  fiigh  hurntdity,  and  extremes  of  leniperalure 
and  pressure. 

d  Insensitive  to  solar  radiation  and  to  noriTial  artitjcial 
lighting. 

^  Patented  oi  system  (optional)  continuously  chec  ks  the 
sensrjr's  opliciil  sui  faces  lo  assure  optical  inteyrii  /. 

•  Sensor  tube  is  mounted  to  witfistand  shock  and  vibra¬ 
tion  -  meets  MIL  SPEC  81 OC. 

Enclosure  available  in  nickel-plared  brass,  anodized  aliun 
inum,  or  316  stainless  steel. 

•  Meets  FM,  CSA,  BASEEFA,  PTB,  CENELEC  and 
Lloyd's  requirements. 

DESCRIPTION 

The  C7050  Detector  consists  of  a  UV  sensitive  tube  to 
sense  the  presence  of  ultraviolet  radiation  and  the  electronic 
circuitry  to  generate  the  output  signal  that  is  sent  to  the 
controller  for  processing  to  determine  when  an  output  is 
to  be  energized.  All  cornporvents  are  mounted  inside  an 
explosion-proof  enclosure.  Detectors  equipped  with  the 

*Oi  is  Detector  Electronics'  Trademark  for  its  patented  Optical 
Integrity  Systems.  U.S.  Pataht  3,962,196.  United  Kingdom  Patent 
1,534,969,  Canada  Patent  1,099,698. 

©  Detector  Electronics  Corporation  1984 


Ultraviolet  Fire  Detector 

C7050 


liBleJllCd  t>i  j  ttJal  laili,)  (bOUK  U  lubti)  lhal 

omits  a  caiibiaicd  L^V  test  bcani  atid  either  an  extoinal 
refltiutive  ring  or  an  inieinal  optical  arrangement, 

SPECIFICATIONS 

SPECTRAL  SENSITIVITY  RANGE 

Det  Ironies  UV  tun  deiec:t(»rs  lesiX/ful  fo  UV  radiaimn 
over  the  range  nr  1850  lo  J45cl  angsunm  units  tsee  Piguio 
*1).  Deieeiurs  an.:  U)  cliii.'ta  ni  lelk  v.ted  suniiglu 

arid  to  noi'iiidi  oMiiiCiai  llgiiiii.g. 

optical  SENSITIVITY  RANGE  (Cone  of  Vision)- 
li.c  C706O  lOt-U;.  to'  has  a  iiumina!  80  dajieo  cone  ot 
vision  witl'i  ttf:  higlK.^>t  sensitivity  ivincj  akitig  its  cuniiHl 
axis.  Figure  «  shows  a  i\impi.)siie  vit.*vv  ol  the  dolectiii  s 
cone  of  visiuii  aiki  n.-spoiise  to  a  constant  UV  source  at 
various  relative  aisiaiK.es.  Depending  upon  the  intensity 
of  the  ultraviolet  radiation  source,  the  C7050  can  be  con¬ 
sidered  to  liave  a  practical  application  distance  of  up  to 
about  50  feet  115  meters)  Under  certain  controlled  con¬ 
ditions.  deteciofs  may  be  used  at  greater  distances.  Since 
physical  obstructions,  smoke  accumulation,  or  UV  absorb¬ 
ing  cfiemical  vapors  will  prevent;  UV  from  reaching  the 
detectors,  they  should  be  mounted  as  close  as  practical 
to  the  probable  fia/ard.  1  lie  chart  of  the  gasoline  reference 
fire  (Figure  3)  sliows  flow  detector  resfionse  is  related 
to  distance. 
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Figure  1— UV  Detector's  Range  of  Sensitivity 


DIMENSIONS - 

Figure  4  illuslrales  llie  rnounling  dimensions  of  the 
detector. 

DETECTOR  ENCLOSURE  MATERIALS- 

Models  are  available  in  anodised  copper* free  alu»ninum, 

nickel-plated  brass,  or  316  stainless  steel.  The  aluminum 

and  brass  housings  are  epoxy  coated,  making  them  suitable 

for  use  in  high  saline  atrtiospheres,  such  as  offshore 

platforms. 

DETECTOR  ENCLOSURE  RATINGS- 
Watertight,  dust-tight,  designed  to  meet  NEMA  standards 
Publication  ICS6-1 10.15-1978  for  Type  4  enclosures.  CSA 
certified  Enclosure  4. 

Hazardous  locations  -  FM  approved  for  Class  L  Groups  B, 
C,  aiKl  D;  Class  II.  Groups  E.  F.  and  G.  CSA  certified  for 
Class  I,  Groups  C  and  D:  Class  II,  Groups  E,  F.  and  G. 
BASEEFA  certified  for  Group  Ex  d  Me  T6  (hydrogen). 
PIB  apt)roved  for  Fx  Sd2  G5.  CENFLEC  certified 
Et  X  d  MB  16.  Certified  by  Lloyd's  Register  of  Shipping 
to  meet  their  minimum  test  requirements. 

TEMPERATURE  RATING- 

Operating:  -40  C  to  +77  C  (-40  F  to  M70F). 

Storage:  -55  C  to  +77  C  (-67  F  to  +170  F). 

Models  with  other  tenifwrature  ratings  are  available.  Con* 
tmd  Detector  Electronics  Corporatiorr  for  details. 


SHIPPING  WEIGHT- 

Pounds  Kilograms 

Aluminum  1.2  0.6 

Stainless  steel  or  brass  2.2  1.0 

OPTIONS 

•  C7050A  Detector  without  oi 

•  C7050B  Detector  with  oi 

•  C7050C  Front  Mount  Detector  with  oi 

•  C7050D  Rear  Mount  Detector  with 

•  C7050F  Detector  with  integral  cable,  without  oi 

•  C7050G  Detector  with  integral  cable,  with  oi 

•  C7050H  Internal  reflection  detector  without  integral 
cable 

•  C7050J  Internal  reflection  detector  with  integral  cable 

•  C7050P  Detector  with  air  shield,  with  oi. 

Integral  Cable 

The  C7050  Detector  is  available  with  either  internal  or 
external  conduit  threads.  Models  with  external  conduit 
threads  have  a  length  of  cable  attached,  with  the  leadwires 
connected  to  the  terminal  block  and  the  entry  sealed 
(C7050F,  G.  and  J).  The  standard  cable  length  Is  one 
meter,  but  it  can  be  special  ordered  to  any  length.  This 
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Figure  2— Detector  Cone  of  Vision  and  Response  to  Constant  UV  Source 


option  provides  a  sealed  assembly  that  prohibits  moisture 
from  entering  the  detector  through  the  electtical  entry. 
Contact  Detector  Electronics  for  specific  information  re¬ 
garding  the  type  of  cable  available. 

Internal  Reflection  oi 

In  applications  where  deterioration  of  reflective  oi  rings 
caused  by  corrosive  contaminants  in  the  environment  re¬ 
sults  in  re-occurring  faults,  the  use  of  an  internal  reflection 
oi  detector  should  reduce  the  resulting  downtime  and  need 
for  frequent  window  cleaning.  Since  the  internal  reflection 
detector  checks  the  cleanliness  of  the  quartz  window  with¬ 
out  the  use  of  an  external  reflective  oj  ring,  faults  caused 
by  corrosion  or  contamination  on  the  ring  are  eliminated. 
A  fault  will  be  indicated  only  if  the  quartz  window  is 
actually  dirty;  however,  the  internal  reflection  system  is 
able  to  detect  only  those  substances  that  will  wet  the 
window.  It  does  not  detect  dry  contaminants  and.  there¬ 
fore,  is  not  practical  for  powder  coating  booths  or  similar 
applications  where  various  dry  contaminants  can  obscure 
the  detector's  vision. 


ACCESSORIES 

•  Q9001B  Swivel  Mounting  Assembly 

•  Q1101  Air  Shield  for  use  wiifi  C7050C 

•  Cover  Locking  Assembly  to  meet  BASEEFA  or  PTB 
requirements. 

INSTALLATION 

Wiring  Requirements 

The  wiring  to  each  detector  must  be  at  least  22  gauge 
{0.643  mm  diameter)  with  a  minimum  rating  of  300  volts 
rins.  Each  detector  should  be  located  no  fnore  than  2000 
feet  (0.6  km)  from  the  controller.  The  B-lead  (detector 
output)  must  be  shielded  artd  the  shield  grounded  only 
at  the  controller.  If  the  B-lead  is  run  In  conduit,  the 
conduit  must  not  be  used  for  wiring  from  other  electrical 
equipment.  An  external  grounding  screw  is  provided  on 
the  terininal  cap  for  applications  where  the  local  wiring 
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DISTANCE 

Figure  3-Sensitivitv  to  a  Gasoline  Reference  Fire 
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Figure  4— Dimensions  of  the  C7050  Detector  in  Inches  {Millimeters) 


code  or  interference  caused  by  static  electricity  requires 
that  the  detector  enclosure  be  connected  to  earth  ground. 
See  controller  manual  for  more  information. 

Cable  made  specifically  for  harsh,  salt-water  environments 
must  be  used  in  areas  where  high  humidity  or  salt  water  is 
a  problem.  In  ail  cases,  typical  cable  insulation  resistance 
should  be  100  megohms  or  more,  using  a  high  voltage 
insulation  tester,  commonly  known  as  a  "megger"  or 
megohmrneter.  If  the  cable's  resistance  drops  below  10 
megohms,  it  should  be  replaced  immediately  to  avoid 
shorting, 

IMPORTANT 

Remove  detector  and  controller  leads  from  the  cable 

before  applying  megohmrneter  to  the  cable. 

Certain  guidelines  must  be  followed  when  installing  the 
detector  to  maintain  the  explosion-proofi  dust-proof,  and 
moisture-proof  qualities  of  its  enclosure.  In  applications 
where  rigid  metal  conduit  is  used  to  install  the  detector 
in  a  hazardous  location,  the  use  of  water-tight  conduit 
seals  is  required  to  prevent  moisture  from  entering  the 
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showing  on  the  lower  display,  the  upper  display 
shows  which  detector  and  zone  is  electrically  posi¬ 
tioned  for  a  manual  oi  test. 

Voting  Logic 

The  R7404  permits  two  groups  of  four  zones  each  to 
“vote”  separately,  or  eight  zones  to  “vote”  together. 
This  means  that  the  controller  can  be  programmed  to 
require  more  than  one  detector  to  be  actuated  before 
the  Fire  Logic  A  and/or  B  outputs  are  energized.  The 
Det-Tronics  "voting”  principle  allows  combinations  of 
detectors  to  fulfill  voting  requirements,  and  represents 
the  best  balance  between  reliability  of  fire  detection 
and  freedom  from  false  actuation  due  to  individual 
detector  malfunction. 

Fauit  Identification 

The  automatic  fault  identification  feature  of  the  R7404 
operates  much  the  same  as  on  other  Det-Tronics 
equipment,  but  has  expanded  capability.  The  lower 
display  on  the  controller  panel  identities  the  probable 
source  or  type  of  fault  using  a  numerical  code.  A 
summary  of  the  R7404  system  status  code  is  shown 
in  Table  1 . 

System  Reset 

The  reset  function  is  incorporated  in  a  rotary  keylock 
switch,  which  has  three  positions:  (1)  NORMAL,  (2) 
RESET  and  (3)  TEST.  The  switch  sequence  is  such 
that  a  return  to  NORMAL  from  the  TEST  position  can 
be  achieved  only  by  passing  through  the  RESET 
mode  (see  Figure  2).  The  reset  function  may  also  be 
performed  by  an  optional  external  reset  switch. 
Whenever  the  keylock  switch  is  placed  in  the  RESET 
or  TEST  position,  the  FAULT  and  INHIBIT  LEDs  will 

Table  1— System  Status  Codes 

0  —  Keylock  switch  in  RESET  position,  or  exter¬ 
nal  Inhibit/Reset  is  activated. 

1  —  Keylock  switch  in  TEST  position. 

2 —  Reduced  detector  sensitivity  (oi  fault),  or 
faulty  wiring. 

3 —  Spurious  UV  detection  or  over  sensitive 
detector. 

4  —  Low  +290  vdc  (+290  volt  detector  supply  wire 

may  be  shorted). 

5  —  High  +290  vdc  (voltage  regulation  failure  in 

the  290  volt  supply). 

6 —  Fire. 

7  —  Not  used. 

8  —  Controller  in  count  test  mode. 


turn  on,  and  all  Zone,  Fire  Logic,  and  Alarm  outputs 
will  be  disabled. 

Programming  Switches 

The  circuit  board  on  the  left  side  of  the  R7404 
Controller  contains  switches  for  selection  of: 

1 .  Detectors  connected  to  the  controller 

2.  System  sensitivity 

3.  Time  delay 

4.  Fire  logic  and  latching/non-lalching  options. 

See  "Switch  Setting  Procedure"  in  the  “Installation" 
section  of  this  manual  for  a  detailed  description. 

SPECIFICATIONS 

SPECTRAL  SENSITIVITY  RANGE— 

The  detector  responds  to  UV  radiation  over  the  range 
of  185  to  245  nanometers  (1850  to  2450  angstroms). 

CONE  OF  VISION— 

The  C7050  Detector  has  a  nominal  90  degree  cone  of 
vision  with  the  highest  sensitivity  along  its  central  axis. 
See  Figure  7. 

SYSTEM  SENSITIVITY— 

Sensitivity  for  the  standard  R7404  Controller  is  field 
adjustable  over  a  range  of  8  through  120  counts  per 
second  (cps)  in  increments  of  8  cps.  The  maximum 
response  distance  is  achieved  at  an  8  cps  sensitivity 
setting.  For  applications  involving  high  background 
radiation  potential,  the  system  can  be  desensitized  by 
increasing  the  count  rate  required  to  actuate  it.  The 
120  cps  setting  results  in  the  minimum  response  dis¬ 
tance. 

INPUT  VOLTAGE— 

The  R7404  can  operate  from  any  voltage  in  the  range 
of  10  to  38  volts  dc. 

TEMPERATURE  RATING— 

Standard  detector:  --40“F  to  +170'’F 
(-40'^C  to  +77-^0). 

Controller:  -40°F  to +158”F 

(-40“C  to  +70-^0). 

Detectors  with  higher  temperature  ratings  are  also 
available. 

RESPONSE  TIME— 

Response  to  a  saturating  (high  intensity)  UV  source  is 
typically  10  milliseconds  for  the  zone  and  alarm  out- 
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puts  and  150  milliseconds  for  the  fire  logic  outputs 
when  sensitivity  is  set  for  8  cps  and  time  delay  is  set 
for  0  seconds. 

OUTPUT  CIRCUIT  RATINGS— 

Open  collector  solid  state  output  is  rated  100  mil- 
liamperes  dc  at  60  volts  dc.  Lead  monitoring  is  pro¬ 
vided  by  an  internal  100  kilohin  resistor  from  output  to 
ground.  External  equipment  that  can  generate  tran¬ 
sients  when  switching  (such  as  relays)  must  have  a 
transient  suppression  device  (diode)  connected 
across  the  coil  at  the  time  of  installation  to  safeguard 
the  output  transistors  against  possible  damage.  See 
the  ''Installation"  section  of  this  manual  for  details. 

POWER  CONSUMPTION  (Controller  and  16 
Detectors) — 

Standby:  1 .5  watts  typical.  1.7  watts  maximum. 

Fire:  15  watts  typical.  16.5  watts  maximum. 

WIRING  REQUIREMENTS— 

The  detector  wiring  must  be  a  minimum  of  22  gauge 
with  a  minimum  voltage  rating  of  600  volts  rms.  (22 
gauge  copper  wire  has  a  diameter  of  0.6439  mm  or 
0.02535  inch.  Us  cross  section  is  0.3255  mm2  or 
0.0005  in2.  Us  resistance  is  10.15  ohm/1000  ft.  or 
33.3  ohm/km.)  The  R7404  Controller  will  accommo¬ 
date  up  to  16  detectors.  The  detectors  can  be  located 
up  to  2000  feet  (600  meters)  from  the  controller. 
Shielded  cable  is  required  for  the  "B"  (signal)  lead- 
wires.  As  with  any  field  device,  shielded  cable  on  all 
wires  provides  maximum  protection  from  BFI/EMI 
sources. 


SHIPPING  WEIGHT  (Approximate)— 


Pounds 

Kilograms 

Controller 

2.5 

1.12 

Detector  (aluminum) 

1.25 

0.56 

(stainless  steel  or  brass) 

2.25 

1.0 

DIMENSIONS— 

Refer  to  Figure  3  for  dimensions  of  the  controller  and 
Figure  4  for  the  detector  and  swivel  mounting  brack¬ 
ets.  Figure  5  shows  the  dimensions  of  the  04004 
Mounting  Cage.  Cages  that  hold  fewer  devices  are 
also  available. 

DETECTOR  ENCLOSURE  MATERIALS— 

Models  are  available  in  anodized  copper-free  alu¬ 
minum,  nickel-plated  brass,  or  316  stainless  steel. 

DETECTOR  ENCLOSURE  RATINGS 
(Model  C7050B)— 

Watertight,  dust-tight  NEMA  4  enclosure.  FM 
approved  for  Class  I,  Groups  B,  C  and  D;  Class  II, 
Groups  E,  F  and  G,  CSA  certified  for  Class  I,  Groups 
C  and  D;  Class  II,  Groups  E,  F  and  G. 
BASEEFA/CENELEC  certified  for  Group  EEx  d  lib  plus 
hydrogen  T6. 


The  UV  flame  detector  responds  to  radiation  over 
wavelengths  of  185  to  245  nanometers  (1850  to  2450 
angstroms).  Figure  6  illustrates  the  range  of  sensitivi¬ 
ty.  and  compares  this  range  to  other  forms  of  radia¬ 
tion.  Note  that  UV  radiation  reaching  the  earth  from 
the  sun  does  not  extend  into  the  region  of  sensitivity 
of  the  detector.  In  addition,  radiation  from  normal  arti¬ 
ficial  lighting,  such  as  fluorescent,  mercury  vapor,  and 
incandescent  lamps  does  not  extend  into  the  detec¬ 
tor's  spectral  range.  As  a  result,  the  detector  is  insen¬ 
sitive  to  these  forms  of  radiation  and  may  be  used 
outdoors  or  indoors. 

NOTE 

Some  mercury  vapor  lamps  can  operate  for 
extended  periods  with  cracked  or  otherwise 
damaged  envelopes,  and  will  then  emit  UV  radi- 
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242  MM  (9  5  INCHES}  ■  “  - 50  MM — 

(2  INCHES) 


Figure  3— Controller  Dimensions  in  Millimeters  (Inches) 
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Figure  6— Detector  Range  of  Sensitivity 


ation  in  the  frequency  response  range  of  the 
detector.  Defective  mercury  vapor  lamps  should 
be  immediately  removed  from  service. 

The  UV  sensor  responds  to  any  radiation  that  can 
penetrate  its  glass  envelope  and  create  ion  pairs. 
The  glass  envelope  absorbs  most  alpha  or  beta  parti¬ 
cles,  but  it  permits  both  gamma  and  x-rays  to  pass 
through.  If  these  rays  create  ion  pairs  between  the 
electrodes  near  the  cathode,  the  normal  discharge 
process  will  occur  and  the  detector  will  produce  a 
count.  If  the  x-  or  gamma  ray  flux  is  sufficient  to  pro¬ 
duce  a  count  rate  higher  than  the  system  sensitivity 
setting,  an  undesired  response  of  the  system  can 
occur. 

'~'ata  on  sensitivity  of  the  C7050  Detector  to  various  x- 
/  and  gamma  radiation  intensities  is  impossible  to 
relate  to  a  typical  detector  exposure.  The  normal  pre¬ 
caution  against  false  actuation  due  to  x-rays  or 
gamma  radiation  is  to  turn  off  the  detection  system 
when  sources  of  high  level  radiation  are  being  used  in 
the  immediate  area.  Caution  must  be  exercised  if 
the  detection  system  is  turned  off,  since  the  haz¬ 
ardous  area  will  not  be  protected.  If  the  application 
requires  continuous  supervision  by  the  detection  sys¬ 
tem,  a  “Nuclear  Surveillance"  system  is  needed. 
Refer  to  form  number  95-8256  or  contact  Detector 
Electronics  for  complete  information. 

NOTE 

Ultraviolet  detectors  are  very  sensitive  to  arc 
welding,  and  if  this  type  of  radiation  can  be 
expected,  it  must  be  controlled  through  proper 
application.  Successful  application  techniques 
include  careful  positioning  and  shielding  of  the 
detectors.  Some  applications  can  require  a 
“Remote  Surveillance"  or  UV/IR  system. 
Contact  the  Field  Support  Group  at  Detector 
Electronics  for  complete  information. 

Figure  7  shows  a  composite  view  of  the  cone  of  vision 
I  the  response  of  a  typical  detector  to  a  constant 
UV  source  at  various  relative  distances.  Depending 
upon  the  intensity  of  the  ultraviolet  radiation  source. 


the  C7050  can  be  considered  to  have  a  practical 
application  distance  of  up  to  about  50  feet  (15 
meters).  Under  certain  controlled  conditions,  detec¬ 
tors  can  be  used  at  greater  distances. 

SYSTEM  SENSITIVITY 
CONSIDERATIONS 

Figure  8  shows  the  relation  between  counts  per  sec¬ 
ond  (cps)  and  distance.  From  this  curve  it  can  be 
seen,  for  example,  that  a  4  tt2  (0,37  m2)  gasoline  tire 
at  60  feet  (18  meters)  will  normally  cause  the  detector 
to  generate  20  cps.  The  same  fire  at  40  feet  (12 
meters)  will  generate  about  50  cps.  If  a  2  ft2  (0.18 
m2)  fire  at  20  feet  (6  meters)  will  generate  about  100 
cps,  the  same  fire  at  70  feet  (21  meters)  will  generate 
about  8  cps.  Because  of  the  complexity  of  the  com¬ 
bustion  process,  the  UV  tube  count  rate  generated  by 
different  size  fires  viewed  from  the  same  distance  is 
difficult  to  predict  with  a  high  degree  of  precision.  In 
general,  however,  if  a  fire  doubles  in  size,  the  tube 
count  rate  is  increased  by  approximately  60  percent. 


mro  REPRESENTS  THE  MAXIMUM  DETECTION  DISTANCE  FOR  A 
GIVEN  FIRE.  THE  SENSITIVITY  INCREASES  AS  THE  ANGLE  OF 
INCIDENCE  DECREASES. 


VIEWING  ANGLE 
0' 
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Figure  7— Detector  Cone  of  Vision 


Figure  8 — Sensitivity  of  a  Typical  Detector  to  a  Gasoline  Reference  Fire 


NOTE 

The  count  rate  of  any  given  detector  will  depend 
upon  the  sensitivity  of  the  sensor  tube,  the  type 
and  amount  of  fuel,  the  distance  between  the 
detector  and  the  fire,  as  well  as  various  other 
factors.  Figure  8  illustrates  the  relative  response 
of  a  “typical"  C7050  to  various  size  gasoline  fires 
based  on  minimum  sensitivity  standards  for 
DE1888  UV  sensor  modules.  Sensor  modules 
with  higher  sensitivity  are  available.  Consult  the 
Field  Support  Group  at  Detector  Electronics  for 
information  or  assistance  concerning  a  specific 
detector  tube  type  or  a  specific  combustible 
material. 

Selection  of  controller  sensitivity  and  time  delay  to  be 
used  in  a  given  application  is  dependent  on  the  level 
of  hazard  present  and  the  action  to  be  taken  in  the 
event  of  fire.  The  adjustable  sensitivity  and  time  delay 
of  the  R7404  allows  it  to  meet  the  requirements  of  vir¬ 
tually  any  application. 


The  system  can  be  adjusted  to  various  sensitivity  lev¬ 
els  by  programming  the  controller  to  respond  at  a 
pre-determined  detector  tube  count  rate.  This  count 
rale  is  dependent  upon  the  intensity  of  the  ultraviolet 
radiation  reaching  the  detector,  which  is  a  function  of 
fuel,  flame  size,  distance  from  the  detector,  and  the 
amount  of  UV  absorbing  vapors  that  may  be  present. 

Programming  the  controller  to  respond  to  a  low  count 
rate  results  in  high  system  sensitivity.  Conversely, 
programming  the  controller  to  require  a  high  count 
rate  results  in  low  system  sensitivity.  The  presence  of 
UV  absorbing  vapors  must  be  examined  closely. 
Some  chemical  and  petrochemical  vapors  have  very 
strong  UV  absorption  characteristics.  See  Table  2. 

Referring  to  Figure  8  and  considering  the  conditions 
described  above,  the  criteria  for  selecting  a  correct 
system  sensitivity  adjustment  can  be  established.  For 
example,  assume  that  the  hazard  to  be  protected  is  at 
a  distance  of  23  feet  (7  meters)  from  the  detector. 
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Detector  Electronics  UK,  Ltd. 

51/53  The  Pantiles 
Royal  Tunbridge  Wells 
Kent  TN2  5TE 
England 

Telephone  0892-42919 
Telex  957532 

Detronics  Scandinavia  AB 
Box  81  S-260  83  Vejbystrand 
Sweden 

Telephone  431-53002/53240 
Telex  72008 

Detector  Electronics  Europe  S.r.l. 

Via  Trivulzio  30 
20146  Milano 
Italy 

Telephone  02-4048641  or  4048642 

ORDERING  INFORMATION 

When  ordering,  specify  model,  options  and  shipping  mode. 
For  assistance  in  ordering  a  system  to  fit  your  application, 
please  contact: 

Detector  Electronics  Corporation 
Field  Support  Group 
6901  West  110th  Street 
Minneapolis.  Minnesota  55438  USA 

Telephone  (612)  941-5665 
Telex  29-0562  or  6879043 

Cable  Detronics 

CONTROLLER  INSTRUCTION  MANUALS 


Controller 

Type 

R 7300 A 

R7300B 

R7301A  and  B 

R7302 

R7303 

R7404 


Instruction  Manual 
Form  Number 

95-8171 

95-8212 

95-8215 

95-8219 

95-8226 

95-8242,  95-8249 


95-8214-05 


Table  2 — UV  Absorbing  Gases  and  Vapors 


The  following  38  substances  exhibit  significant  UV 
absorption  characteristics.  These  are  also  generally 
hazardous  vapors.  While  generally  of  little  conse¬ 
quence  in  small  amounts,  these  gases  can  restrict 
UV  detection  if  they  are  in  the  atmosphere  in  heavy 
concentrations.  It  should  also  be  determined  whether 
or  not  large  amounts  of  these  gases  may  be  released 
as  a  result  of  a  fire-causing  occurrence. 


Acetaldehyde 

Acetone 

Acrylonitrile 

Ethyl  Acrylate 

Methyl  Acrylate 

Ethanol 

Ammonia 

Aniline 

Benzene 

1 ,3  Butadiene 

2 — Butanone 

Butylamine 

Chlorobenzene 

1-Chloro-1-Nitropropane 

Chioroprene 

Cumene 

Cyclopentadiene 

O-Dichlorobenzene 

P-Dichlorobenzene 


Methyl  Methacrylate 

Alpha-Methylstyrene 

Naphthalene 

Nitroethane 

Nitrobenzene 

Nitromethane 

1- Nitropropane 

2- Nitropropane 
2-Pentanone 
Phenol 

Phenyl  Clycide  Ether 
Pyridine 

Hydrogen  Sulfide 
Styrene 

Tetrachloroethylene 

Toluene 

Trichloroethylene 
Vinyl  Toluene 
Xylene 


If  UV-absorbing  gases  may  be  a  factor  in  a  given 
application,  precautionary  measures  should  be  taken. 
Detectors  can  be  placed  closer  to  the  potential  haz¬ 
ard  area,  and/or  the  sensitivity  of  the  detection  sys¬ 
tem  can  be  increased.  Contact  the  factory  for  further 
details. 


Substances  such  as  methane,  propane,  butane,  hex¬ 
ane,  camphor  and  octane  are  not  UV  absorbing. 


INSTALLATION 

IMPORTANT 

The  installation  procedure  described  in  this  man¬ 
ual  is  intended  for  wiring  and  programming  the 
standard  R7404  Controller  used  with  the 
C7050B  Detector.  It  is  important  to  note  that  the 
R7404  Controller  is  available  with  various  oper¬ 
ating  programs  (EPROMs).  This  can  affect  the 
system  programming  and/or  terminal  configura¬ 
tion  of  the  controller.  Since  the  installation  pro¬ 
cedure  and  application  instructions  vary  with 
each  model,  specific  information  is  supplied  in  a 
separate  manual  that  is  specific  to  the  equip¬ 
ment  being  installed.  When  installing  any  “spe¬ 
cial  purpose”  version  of  the  R7404  Controller, 
always  use  the  manual  that  is  supplied  with  the 
controller  in  conjunction  with  this  manual.  If  a 
conflict  arises,  follow  the  procedure  in  the  manu¬ 
al  for  the  specific  equipment  involved. 

Device  Manual  Form  Number 

R7404  with  STAR  Logic  95-8294 

R7404  for  Remote  Surveillance  System 

95-8249 

R7404  for  Nuclear  Surveillance  System 

95-8256 


WIRING  REQUIREMENTS 

The  wiring  to  the  detector  must  be  a  shielded  cable 
22  gauge  (0.643  mm  diameter)  minimum,  with  at  least 
a  600  volt  rms  rating.  If  there  are  two  detectors  in  a 
zone,  they  may  share  a  cable.  If  the  detector  leads 
are  run  in  conduit,  the  conduit  must  not  be  used  for 
wiring  from  other  electrical  equipment.  Detectors  can 
be  located  up  to  2000  feet  (600  meters)  from  the  con¬ 
troller. 


J 


Assume  that  the  hazard  is  gasoline  and  that  it  is 
desired  to  produce  an  alarm  signal  when  a  fire  witli  a 
surface  area  of  1  square  foot  (0.09  m^)  develops. 
Reading  on  the  horizontal  “Distance"  axis  of  Figure  8. 
locate  the  vertical  line  at  approximately  23  feet  (7 
meters).  Follow  this  line  until  it  intersects  the  “1 
square  foot"  curve.  Note  that  this  occurs  at  the  hori¬ 
zontal  line  of  about  50  counts  per  second  on  the  verti¬ 
cal  “Detector  Output"  axis.  This  means  that  the  con¬ 
troller  should  be  adjusted  to  48  cps  sensitivity  in  order 
-  to  detect  this  size  fire  from  23  feet  (7  meters).  If  the 
detectors  were  located  30  feet  from  the  hazard,  it  can 
be  seen  that  it  would  be  necessary  to  use  a  more 
sensitive  (lower  cps)  setting. 


Shielded  cable  is  required  for  the  “B"  (signal)  lead- 
wires.  As  with  any  field  device,  shielded  cable  for  all 
wires  provides  maximum  protection  from  RFI/EMI 
sources.  In  applications  where  the  wiring  cable  is 
installed  in  conduit,  the  conduit  must  not  be  used  for 
wiring  to  other  electrical  equipment. 

Since  moisture  can  be  detrimental  to  electronic 
devices,  it  is  important  that  moisture  not  be  allowed  to 
come  in  contact  with  the  electrical  connections  of  the 
system.  Moisture  in  the  air  can  be  trapped  within 
sections  of  conduit,  therefore  the  use  of  conduit  seals 
is  required  to  prevent  damage  to  electrical  connec¬ 
tions  caused  by  condensation  within  the  conduit. 
These  seals  must  be  water-tight  and  explosion-proof 
and  are  to  be  installed  even  if  they  are  not  required  by 
local  wiring  codes.  A  seal  must  be  located  as  close 
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Alternate  1/Basellne-A  spreadsheet  was  developed  to  examine  existing  conditions  and 
implement  the  necessary  upgrade  to  obtain  a  baseline  against  which  the  alternates  would  be 
evaluated.  A  brief  explanation  of  each  heading,  the  source  of  the  information  (calculated,  field 
verified,  etc.)  and  the  calculation  necessary  to  determine  the  information.  The  columns  and 
their  explanations  are  as  follows: 

{1}  Room  No.:  Input  data,  determined  by  arbitrarily  subdividing  areas  into  actual  or 
imaginary  rooms  so  calculations  may  be  performed  by  the  RCR  method,  and  foot 
candles  values  assigned  to  certain  areas. 

{2}  Existing  Fixtures.  Tvoe:  Input  data,  determined  by  field  observations.  These  fixture 
types  are  represented  as  abbreviations.  These  abbreviations  are  explained  on  Table  6 
in  the  Detailed  Narrative  of  this  report.  Related  to  the  fixture  type  are  fixture  wattage 
and  fixture  load. 

{3}  Existing  Fixture.  Quantity:  Input  data,  determined  by  field  observations. 

{4}  Existing  Fixtures.  Mounting  Height:  Input  data,  determined  by  field  observations  and  by 
a  general  assumption  per  type  or  area  of  installation.  These  assumptions  are  listed  on 
a  Table  7  in  the  Detailed  Narrative  of  this  report. 

{5}  Existing  Fixtures.  LOG:  Input  data,  determined  by  field  observations  and  cataloged  by 
area  of  installation  as  described  on  Table  7  of  this  report. 

{6}  Existing  Fixtures.  Working  Height:  Input  data,  determined  by  field  observations  to  be 
approximately  36  inches  for  the  height  of  a  belt,  and  assumed  to  be  36  inches 
elsewhere.  This  number  will  give  us  a  means  of  calculating  light  at  a  unifomn  height. 

{7}  Existing  Fixtures.  Light  Level  fLux):  Input  data,  determined  by  field  measurements  with 
a  light  meter.  These  values  were  measured  with  an  Extech  light  meter  adapted  to  a 
Fluke  8060  A  digital  multimeter.  This  meter  was  calibrated  prior  to  the  site  visit  and 
documentation  for  this  calibration  is  attached. 

{8}  Existing  Fixtures.  Uoht  Level  fF.C.):  Output  data,  determined  by  converting  the  Light 
Level  (lux)  to  (fc)  by  dividing  by  a  constant  (10.76). 
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{9}  Existing  Fixtures.  Fixture  Wattage  (\N):  Lookup  data,  determined  by  type  of  fixture. 
This  value  is  the  lamp  and  ballast  wattage  for  the  particular  fixture,  combined.  These 
lookup  values  are  listed  in  Table  6  as  actual  watts. 

{10}  Existing  Fixtures.  Fixture  Load  (kW):  Output  data,  determined  by  the  fixture  wattage  in 
{9}  and  the  quantity  of  fixtures  in  {3},  given  in  kilowatts. 

{10}  =  {3}  X  {9}  /  1,000 

{1 1 }  Existing  Fixtures  Relamp  Cost:  Lookup  data,  determined  by  type  of  fixture.  This  value 
is  the  quantity  of  fixtures  times  the  value  calculated  on  our  Cost  Estimate  Analysis  for 
"Lamp  Cost"  and  includes  the  material  and  labor  costs  necessary  to  install  new  lamps 
and  clean  the  existing  fixtures. 

{12}  Existing  Fixtures.  Reballast  Cost  Lookup  data,  determined  by  type  of  fixture  for  a 

particular  "Ballast  Cost"  which  is  calculated  from  the  quantity  of  fixtures  times  the  value 
calculated  on  our  cost  estimate  analysis  for  "Ballast  Cost"  which  includes  the  material 
and  labor  costs  necessary  to  install  new  ballasts  in  the  existing  fixtures.  Note, 
however,  that  we  then  divide  the  result  of  the  above  calculation  by  20.  In  effect,  this 
calculation  means  that  only  one  fixture  out  of  20  needs  a  new  ballast.  From  our  field 
obsenrations,  this  assumption  appears  valid. 

{13}  Existing  Fixtures.  Replace  Fixture:  Lookup  data  determined  by  type  of  fixture  for  a 
particular  "fixture  cost'  which  is  calculated  from  the  quantity  of  fixtures  times  the  value 
calculated  on  our  cost  estimate  analysis  for  "Fixture  Costs"  which  includes  the  material 
and  labor  costs  necessary  to  install  new  fixtures.  Note,  however,  that  we  then  divide 
the  result  of  the  above  calculation  by  50.  In  effect  this  calculation  means  that  only  one 
fixture  out  of  50  needs  to  be  replaced.  From  our  field  observations,  this  assumption 
appears  valid. 

{14}  Upgrade  Fixtures.  Type:  This  infomiation  is  obtained  from  the  Input  data  at  {2}.  This 
fixture  type  is  the  same  type  as  is  presently  existing.  This  information  relates  to  the 
type  of  fixtures  which  should  be  added  to  improve,  or  upgrade,  the  existing  conditions. 
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{15}  Upgrade  Fixtures.  Quantity:  This  information  is  determined  by  quantity  of  existing 

fixtures  times  40  percent  r^sed  to  the  next  integer.  We  raise  the  calculated  number  to 
the  next  integer  because  we  cannot  have  a  fraction  of  a  fixture.  (We  need  either  2  or  3 
fixtures,  not  2.5  fixtures).  A  discussion  on  why  40  percent  was  chosen  is  in  the 
narrative  section  of  this  volume  under  Alternate  1  (upgrade/existing). 

(16)  Upgrade  Fixtures.  Fixture  Wattage  fW):  Lookup  data,  determined  by  type  of  fixture  in 
{14}.  This  value  is  used  to  help  determine  the  overall  load  in  {17}  required  by  the 
upgrade. 

{17}  Upgrade  Fixtures.  Fixture  Load  fkW):  Output  data,  determined  by  the  fixture  wattage  in 
{16}  and  the  quantity  of  fixtures  in  {15},  given  in  kilowatts: 

{17}  =  {15}  X  {16}/ 1,000 

{18}  Upgrade  Fixtures.  New  Fixture  Cost:  Output  data,  determined  by  "Fixture  Cost’ 

associated  with  fixture  type  times  quantity  {15}  "Fixture  Cost"  was  calculated  in  our  cost 
estimate  analysis  and  includes  the  material  and  labor  costs  necessary  to  install  a  new 
fixture. 

{19}  Baseline  Total.  Type:  This  information  is  obtained  from  the  input  data  at  {2}  and  is  the 
same  as  {14}. 

{20}  Baseline  Total.  Quantity:  This  quantity  is  the  total  number  of  fixtures  as  determined  by 
adding  {3}  (existing)  and  {15}  (new). 

{21 }  Baseline  Total.  Hours/Week:  This  information  reflects  the  number  of  hours  per  week 
that  the  lights  will  be  turned  on  and  is  input  data.  Rationale  to  explain  why  we  used 
48  hours  is  under  the  Energy  Consumption  Calculations  section  of  the  Detailed 
Narrative  in  this  report. 

{22}  Baseline  Total.  Weeks/Yean  This  number  reflects  the  number  of  weeks  per  year  that 
the  fixtures  will  be  turned  on.  While  the  fixtures  may  not  be  turned  on  an  actual  52 
weeks/year,  the  average  number  of  weeks  is  assumed  to  be  52  due  to  an  average  of 
48  hours/week  to  compensate  for  overtime  and  shift  work.  These  concepts  are  further 
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explained  under  the  section  "Energy  Consumption  Calculations"  in  the  Detailed 
Narrative. 

{23}  Baseline  Total.  Existing  Power  (kWh)  This  quantity  is  the  power  consumed  by  the 
existing  fixtures.  This  value  is  caiculated  by  muitiplying  the  quantity  (3)  by  the  fixture 
wattage  {9}  by  the  hours/week  {21}  by  the  weeks  per  year  {22}  and  dividing  by  1000. 

{24}  Baseline  Total  Upgrade  Power  (kWhl:  This  quantity  is  the  power  consumed  by  the 
proposed  upgrade  fixtures.  This  value  is  calculated  similar  to  {23}  above. 

{24}  =  {15}  X  {16}  X  {21}  X  {22}  /  1,000 

{25}  Baseline  Total.  Total  Power:  (kWh)  This  quantity  is  the  sum  of  the  existing  and 
upgrade  power  consumption. 

{25}  =  {23}  +  {24} 

{26}  Baseline  Total,  Total  Baseline  Cost  This  cost  is  the  total  cost  necessary  to  reiamp 
{11},  reballast  {12},  and  replace  existing  fixtures  {13}  and  to  provide  additional  lighting 
fixtures  {18}. 

{26}  >{11} +  {12} +  {13} +  {18} 


Alternate  2 

A  spreadsheet  was  developed  to  examine  a  proposed  alternate  lighting  system  against  the 
baseline/upgrade  system  described  above  (Alternate  1/Baseline). 

The  numbered  items  and  their  explanations  are  as  follows; 

{27}  Room  No.:  Corresponds  to  {1}. 

{28}  Baseline  Fixtures.  Tvoe:  Corresponds  to  {2}. 

{29}  Baseline  Fixtures.  Quantity;  Corresponds  to  {20};  represents  existing  plus  upgrade 
quantity. 
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{30}  Baseline  Fixtures.  Location:  Corresponds  to  {5}. 

{31 }  Baseline  Fixtures.  Light  Level  (lx):  Corresponds  to  {7}. 

{32}  Baseline  Fixtures.  Light  Level  (fc):  Corresponds  to  {8}. 

{33}  Baseline  Fixtures.  Fixture  Wattage:  Corresponds  to  {9}. 

{34}  Baseline  Fixture.  Fixture  Load  (kWI:  Corresponds  to  baseline  quantity  {29}  times 
baseline  fixture  wattage  {33}. 

{34}  =  {29}  X  {33} 

{35}  Baseline  Fixtures.  Total  Baseline  Cost:  Corresponds  to  {26}. 

{36}  Proposed  Fixtures.  Tvoe:  Lookup  data,  determined  by  type  and  location  of  fixture  and 
requirements  of  this  alternate.  Alternate  2  replaces  all  incandescents,  fluorescents, 
HID's  etc.  per  description  under  Detailed  Narrative,  this  report. 

{37}  Proposed  Fixtures.  Quantity:  Corresponds  to  {3}. 

{38}  Proposed  Fixtures.  Light  Level  (ic):  This  category  is  intentionally  blank  to  remind  the 
reader  to  go  to  another  spreadsheet  for  a  calculation  of  light  output  (in  footcandles)  as 
obtained  under  assumptions  explained  in  the  Detailed  Narrative. 

{39}  Proposed  Fixtures.  Fixture  Wattage  (W):  Lookup  data,  determined  by  type  of  proposed 
fixture  {36}.  Values  reiate  to  Table  6,  Detailed  Narrative. 

{40}  Proposed  Fixtures.  Fixture  Load:  Output  data,  determined  by  the  fixture  wattage  {39} 
and  the  quantity  of  fixtures  {37},  given  in  kilowatts. 

{40}  =  {37}  X  {39}  /  1,000 

{41}  Proposed  Fixtures.  New  Fixture  Cost:  ($)  Output  data,  determined  by  "Fixture  Cost" 
associated  with  fixture  type  times  quantity  {37}.  Fixture  cost  was  calculated  in  our  cost 
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estimate  analysis  and  includes  the  material  and  labor  costs  necessary  to  install  a  new 
fixture. 

{42}  Comparison.  Hours/Week:  Input  data,  corresponds  to  {21},  in  this  analysis. 

{43}  Comparison.  WeeksA^ear.  Input  data,  corresponds  to  {22},  in  this  analysis. 

{44}  Comparison.  Baseline  Power  (kWh):  Output  data,  calculated  by  multiplying  the  quantity 
of  baseline  fixtures  {29}  times  fixture  wattage  {33}  times  hours/week  {42}  times 
weeks/year  {43}  divided  by  1000  to  get  kilowatt  hours. 

{44}  =  {29}  X  {33}  X  {42}  x  {43}  /  1,000 

{45}  Comparison.  Proposed  Power  (kWh):  Output  data,  calculated  by  multiplying  quantity  of 
proposed  fixtures  {37}  times  fixture  wattage  {39}  times  hours/week  {42}  times 
weeks/year  {43}  and  divided  by  1,000  to  get  kilowatt  hours 

{45}  =  {37}  X  {39}  X  {42}  x  {43}  /  1,000 

{46}  Comparison.  Delta  Power  (kWh):  Output  data,  calculated  as  the  difference  in  power  of 
the  baseline  system  {44}  versus  the  proposed  alternate  system  {45}. 

{46}  =  {44}  -  {45} 

{47}  Comparison.  Delta  Fixture  Cost  ($):  Output  data,  calculated  as  the  difference  in  fixture 
costs  of  the  baseline  system  {35}  versus  the  proposed  alternate  system  {41 }. 

{47}  *  {35}  -  {41} 

A  result  in  parentiiesis  ( )  here  indicates  a  negative  number;  that  is,  the  proposed 
system's  cost  is  greater  than  the  baseline  system. 

Alternate  3  -  Alternate  6 

{48  -  51 }  Alternates  3  through  6  have  spreadsheets  which  were  developed  just  like  Alternate 
2  except  for  items  {48}  (Alternates  3),  {49}  (Alternates  4),  {50}  (Alternate  5),  and 
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{51}  (Alternate  6)  which  are  alternate  types  of  proposed  fixtures  under  consideration 
to  replace  item  (36)  (Alternate  2).  A  more  detailed  description  for  these  alternate 
concepts  can  be  found  in  the  Detailed  Narrative,  this  Volume. 

The  next  spreadsheets  are  used  to  calculate  lighting  levels  as  determined  by  the  RCR 

method.  The  method  is  discussed  in  the  Detailed  Narrative  and  further  documented  under  the 

miscellaneous  data  section  of  this  Volume. 

For  these  spreadsheets  we  have  the  following  explanations  of  their  associated  columns: 

Alternate  1 /Baseline 

{52}  Room  Number:  Corresponds  to  {1}  above. 

{53}  Type:  Corresponds  to  {19}  above. 

{54}  Quantity:  Corresponds  to  {20}  above. 

{55}  Location:  Corresponds  to  {5}  above. 

{56}  Room  Data.  Length  (ft):  Input  data,  based  upon  the  particular  room  in  question 

{52}.  These  room  lengths  are  scaled  from  the  drawings  as  accurately  as  possible. 

{57}  Room  Data.  Width  fft):  Input  data,  based  upon  the  particular  room  in  question  {52}. 
These  room  widths  are  scaled  from  the  drawings  or  assfumed  to  be  8  feet  for  belts 
(B)  and  ramps  (R). 

{58}  Room  Data.  Area  (sfi:  Output  data,  calculated  from  room  length  {56}  times  room 
width  {57}. 

{58}  =  {56}  X  {57} 

{59}  Room  Data.  Room  Cavity  Ratio  (RCRI:  These  values  are  calculated  based  upon 
fixtures  being  assumed  to  be  located  at  an  average  of  15  ft  high  for  building  (C) 
lights  or  8  ft  high  for  all  other  (B,  R,  L)  lights.  This  calculation  also  assumes  a 
working  height  of  3  feet  above  the  floor.  These  items  are  discussed  in  the  Light 
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Output  Calculations  section  of  this  report.  The  Miscellaneous  Data  section  also 
presents  the  theory  associated  with  these  calculations. 

Location  C, 

{59}  =  5  X  [(15  -  3)  X  (561  +  (57) 

(56}  X  {57} 

Location  B,  R,  and  L 

{59}  =  5x(8-3)x  (561  +  (571 
{56}  X  {57} 

{60}  Reflectance.  %  Ceiling:  Input  data,  this  value  represents  the  amount  of  light 

reflectance  that  can  be  expected  off  the  ceiling  of  these  facilities.  The  ceilings  are 
open  and  painted  black  with  exposed  joints  and  trusses,  so  this  number  is  a  low 
value  (30%). 

(61 }  Reflectance.  %  Walls:  Input  data,  this  value  represents  the  amount  of  light 

reflectance  that  can  be  expected  off  the  walls  of  these  facilities.  The  walls  are  red 
up  to  the  first  2^^/2  feet,  then  white  up  to  9  feet,  and  then  black  above  that  Some 
of  the  rooms  were  too  large  to  analyze  effectively,  so  we  added  imaginary  walls  to 
divide  them.  Because  the  imaginary  walls  have  no  real  reflectance,  the  actual  % 
wall  reflectance  (%  w)  had  to  be  lowered.  We  chose  30%  reflectance  as  an 
acceptable  value.  For  belt  (B)  lights,  all  walls  are  imaginary  and  the  %  wall 
reflectance  was  therefore  reduced  to  10%. 

{62}  Reflectance.  %  Floors:  Input  data,  this  value  represents  the  amount  of  light 

reflectance  that  can  be  expected  off  the  floors  of  these  facilities.  The  floors  are  red, 
due  to  an  anti-static  coating  used  on  them,  so  this  number  is  a  low  values  (30%). 

{63}  Fixture  Data.  Coefficient  of  Utilization  (GDI:  Lookup  data,  this  value  represents  the 
amount  of  light  that  can  be  used  in  a  room  from  a  fixture  and  is  dependant  upon 
characteristics  of  the  particular  type  of  fixture  {53}  and  upon  the  RCR  {59},  the 
ceiling  reflectance  {60},  the  wall  reflectance  {61},  and  the  floor  reflectance  {62}. 
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{64}  Fixture  Data.  Lamps  per  Fixture:  Lookup  data,  this  value  is  used  in  the  lighting 

calcuiations  to  quantify  the  amount  of  light  output  available  from  the  fixture's  lamps. 
The  number  corresponds  to  the  number  of  lamps  in  the  specific  fixture  type  {53}. 

{65}  Fixture  Data.  Lumens  per  Lamp:  Lookup  data,  this  value  is  used  in  combination 
with  {64}  to  quantify  available  light  output  from  the  fixture.  This  number 
corresponds  to  the  type  of  lamps  used  in  specific  fixture  type  {53}.  These  values 
are  specific  to  the  chosen  lamp,  and  are  listed  in  a  table  under  the  Light  Output 
Calculations  section  of  the  Detailed  Narrative. 

{66}  Fixture  Data.  Total  Lumens:  Calculated  data,  this  value  represents  the  amount  of 
lumens  available  {65}  from  all  of  the  lamps  in  a  fixture  {64}  and  all  of  the  fixhjres  in 
a  room  {54}. 

{66}  =  {54}  X  {64}  X  {65} 

{67}  Fixture  Data.  Uaht  Loss  Factor:  Lookup  data,  this  value  reflects  the  amount  of  light 
that  will  bo  depreciated  due  to  age  of  the  lamps  •  Lamp  Lumen  Depreciation  (LLD) 
and  the  amount  that  will  be  depreciated  due  to  dirt  upon  the  fixture.  Lens  Dirt 
Depreciation  (LDD).  These  values  are  somewhat  contingent  upon  the  type  of 
fixture,  where  it  is  located,  the  cleanliness  of  the  environment,  and  whether  group 
relamping  takes  place  or  not. 

LLF  =  LLD  X  LDD 

{68}  Footcandles:  Output  data,  calculated  from  the  fixture's  coefficient  of  utilization. 

{68}  =  {63}  X  {66}  X  {67}  /  {59} 


Alternate  2 

{69}  Through  {85}  for  Alternate  2  are  similar  to  values  {52}  through  {68}  for  Alternate  1 . 

The  major  difference  is  in  the  type  of  fixture  analyzed  {70}  and  its  resulting  changes 
in  fixture  data  {80}  through  {84}  and  finally,  the  resulting  calculated  footcandle  value 
{85}. 
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{83}  =  {71}  X  {81}  X  {82} 

{85}  =  {80}  X  {83}  X  {84}  /  75 

Alternate  3.  4.  5.  &  6 

Values  obtained  by  looking  up  the  type  of  fixtures  required  per  the  alternate  examined: 

{86}  =  {48},  Alternate  3 
{87}  =  {49},  Alternate  4 
{88}  =  {50},  Alternate  5 
{89}  =  {51},  Alternate  6 

And  finally,  we  have  spreadsheets  on  the  maintenance  cost  of  the  baseline.  Alternate  1 
system  and  the  maintenance  savings  as  compared  with  the  competing  Alternate  2  through  6. 
First  we  will  discuss  the  baseline  costs  in  {90}  through  {103}. 

{90}  Room  Number:  Input  data,  corresponds  to  {1}. 

{91}  Type:  Input  data,  corresponds  to  {19}. 

{92}  Quantity:  Input  data,  corresponds  to  {20}. 

{93}  Location:  Input  data,  corresponds  to  {5}. 

{94}  Operating  Hours/Year:  Calculated  data,  corresponds  to  baseline  operating  hours 
per  week  {21 }  and  operating  weeks  per  year  {22}. 

{94}  =  {21}  X  {22} 

{95}  Lamps  per  Fixture:  Lookup  data,  corresponding  to  type  of  fixture  {91}.  Quantities 
of  lamps  per  fixture  are  indicated  in  a  table  in  the  Detailed  Narratiye  section  of  this 
report 

{96}  Lamp  Life  fhoursl:  Lookup  data,  corresponding  to  type  of  fixture  {91}.  Lamp  life  is 
indicated  in  a  table  in  the  Detailed  Narrative  section  of  this  report 
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{97}  Yearly  Relampina  Count  Calculated  data,  corresponds  to  the  quantity  of  fixture 

which  require  lamps  to  be  changed  due  to  burn-out.  This  number  is  calculated  from 
the  quantity  of  fixture  {92}  x  operating  hours/year  {94}  divided  by  the  lamp  life  in 
hours  {96}. 

{97}  =  {92}  X  {94}  /  {96} 

{98}  Yearly  Relampina  Cost:  Calculated  data,  determined  from  the  cost  per  lamp 
changeout  for  a  fixture  (this  value  is  the  same  as  {1 1}  and  is  a  lookup  value 
determined  from  our  cost  estimate  analysis  for  lamp  costs)  multiplied  by  the  quantity 
of  fixtures  {97}  which  require  lamps  to  be  changed. 

{99}  Yearly  Reballast  Count:  Calculated  data,  determined  from  the  quantity  of  fixtures 
times  2  percent.  Two  percent  ballast  burn  out  is  an  assumed  value,  but  it  is  based 
upon  our  observations  of  typical  operating  and  maintenance  requirements. 

{100}  Yearly  Reballast  Cost:  Calculated  data,  determined  from  the  quantity  of  fixtures 
which  require  a  ballast  change  out  {99}  times  the  cost  per  changeout  as  obtained 
from  a  lookup  table  as  determined  from  our  cost  estimate  analysis  for  ballast  costs. 

{101}  Yearly  Cleaning  Count:  Calculated  data,  determined  from  the  quantity  of  fixtures 
#92  divided  by  3  years.  Our  assumption  is  that  every  3  years  all  of  the  fixtures  will 
receive  a  good  cleaning.  For  this  analysis,  then,  mathematically  1/3  of  the  overall 
fixture  quantity  is  done  every  year. 

{102}  Yearly  Cleaning  Cost:  Calculated  data,  determined  from  the  quantity  of  fixtures 

which  require  cleaning  #101  times  the  cost  per  cleaning  as  obtained  from  a  lookup 
table  as  determined  from  our  cost  estimate  analysis  for  lens  cleaning  cost 

{103}  Total  Maintenance  Cost:  Calculated  data,  determined  from  the  yearly  relamping 
cost  {98}  Plus  the  yearly  reballast  cost  {100}  plus  the  yearly  cleaning  cost  {102}. 

Now  we  will  discuss  the  alternate  costs  in  {104}  through  {122}. 
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Alternate  2.  Maintenance 

{104}  Savinas  Over  Baseline  Room  No.:  Same  as  {27}. 

{105}  Type:  Input  data,  Same  as  {36}. 

{106}  Quantity:  Input  data,  Same  as  {37}. 

{107}  Location:  Input  data.  Same  as  {30}. 

{108}  Operating  Hours  per  Year:  Calculated  data  determined  from  comparison, 
hours/week  {42}  times  comparison,  weeks/year  {43}. 

{109}  Lamps  per  Fixture:  Lookup  data,  determined  from  type  of  fixture  {105}. 

{110}  Lamp  Life  (hours}:  Lookup  data,  determined  from  type  of  fixture  {105}. 

{111}  Yearly  Relampina  Count:  Corresponds  to  {97},  for  this  alternate  is  the  quantity 
{106}  times  the  operating  hours/year  {108}  divided  by  Lamp  Life  (hours)  {100}. 

{111}  =  {106}  X  {108}/ {110} 

{112}  Yearly  Relampina  Cost  Corresponds  to  {98},  it  is  a  lookup  value  times  yearly 
relampihg  count  {111}. 

{1 1 3}  Yearly  Reballast  Count:  Corresponds  to  {99},  it  is  calculated  data  determined  from 
the  quantity  {106}  times  2.0  percent. 

{113}  =  {106}  X  0.02 

{114}  Yearly  Reballast  Cost:  Corresponds  to  {100},  it  is  calculated  data  determined  from 
the  lookup  value  for  ballast  changeout  times  the  quantity  {113}. 

{115}  Yearly  Cleaning  Count:  Corresponds  to  {101},  it  is  calculated  data  determined  from 
the  fixture  quantity  {106}  divided  by  3.0. 


FY93  Ur^tTEO  ENERGY  STUOY  V-16  MILAN  ARMY  AMMUNmON  PLANT 


93243«EPOHT.REV 


^  Yeatlv  Cleaning  Cost:  Corresponds  to  {102}  it  is  a  lookup  value  times  the  yearly 
cleaning  count  (115). 

Total  Maintenance  Cost:  Corresponds  to  {103},  it  is  calculated  data  detemnined 
from  yearly  Relamping  Count  {112}  e!u§  yearly  reballast  count  {114}  filyg  yearly 
cleaning  cost  {116}. 

{117}  =  {112} +  {114} +  {116} 

^18}  Maintenance  Savinas  Over  Baseline:  is  calculated  data  for  the  difference  between 
maintenance  costs  of  the  baseline  {103}  versus  the  costs  of  this  Alternate  (No.  2) 
{117}. 

{118}  =  {103} -{117} 

Alternates  3.  4.  5.  and  6 

Values  obtained  by  looking  up  the  type  of  fixture  required  per  each  alternate  examined  (similar 
to  {105}). 


{119}  =  {48},  Alternate  3 
{120}  =  {49},  Alternate  4 
{121}  =  {50},  Alternate  5 
{122}  =  {51},  Alternate  6 


Life  Cycle  Cost  Analysis  fLCCIDI  Input  Data 

Excel  spreadsheet  data  for  Alternate  2  through  6  was  used  to  create  input  data  for  the  LCCID 
computer  program  via  the  following  method: 

Part  1  -  Investment 

Item  A,  construction  cost,  is  the  value  for  new  fixture  cost  on  our  Excel  spreadsheets.  Item  B, 

SlOH,  is  5.5%  of  the  construction  cost;  and  Item  C,  Design  Cost,  is  6%  of  the  construction 
cost. 
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Part  2  -  Energy  Savinas/Cost 

Under  Item  A,  Electrical  Fuel  Savings  (MWHA'R)  is  the  value  for  delta  power  from  the  Excel 
spreadsheets.  Item  M.  demand  savings,  is  found  by  plugging  in  the  values  from  the  Excel 
spreadsheet  into  the  following  formula: 

Demand  Savings  =  8.67  x  12  x  (Fixture  load  baseline  -  fixture  load  Alternate  #) 

Part  3  -  Non-energy  Savinas/Cost 

Item  A,  Annual  Recurring,  this  is  the  value  for  Maintenance  Savings  from  the  Excel 
spreadsheets.  Item  B1  is  determined  by  using  the  following  formula: 

Baseline  Diff  =  Total  Baseline  Cost  +  SlOH  +  Design  Cost 

The  Baseline  Difference  is  a  non-energy  /  non-recurring  savings.  Due  to  the  condition  of  the 
existing  lighting  system,  alternate  1,  the  baseline  upgrade  must  be  perfonmed  to  restore  the 
system  to  acceptable  lES  lighting  standards.  Alternates  2-6  are  compared  to  the  upgraded 
baseline  system  in  order  to  find  energy  savings  at  equal  light  levels.  Since  alternates  2-6 
replace  the  existing  system  with  a  lighting  system  which  meets  lES  standards,  the  baseline 
upgrade  is  not  necessary,  and  its  entire  cost  can  be  used  as  a  first  year  savings. 

LCCID  Input  Data  -  Package  1-5 

Data  from  Packages  1  through  5  was  entered  into  the  LCCID  computer  program  for  synergism 
analysis  via  the  following  method: 

Part  1  -  Investment 

The  construction  cost  (1A)  was  determined  by  totalling  the  construction  costs  of  the  chosen 
alternates.  These  are  found  in  the  previous  LCCID  analyses.  To  find  the  SIOH,  multiply  the 
total  construction  cost  by  5.5%. 

Part  2  -  Energy  Savinas 

The  electrical  fuel  savings  are  found  in  the  Excel  printout  delta  power  savings  by  building. 
Enter  the  valves  In  Mwh,  including  decimals.  LCCID  will  round  the  number  for  display 
purposes,  but  use  the  decimals  for  all  calculations.  Demand  savings  are  the  sum  of 
alternates  on  previous  LCCID  analyses. 


FY93  UMITED  ENERGY  STUDY 


V-18 


MIUN  ARMY  AMMUNITION  PLANT 


d3243/REPOnT.REV 


Part  3  -  Non-Energy  Savinas 

Annual  recurring  savings  are  found  by  adding  the  annual  savings  from  alternates  on  previous 
LCCID  analyses.  Non  recurring  savings  are  the  sum  of  non  recurring  savings  from  alternates 
on  previous  LCCID  analyses.  Enter  this  number  under  the  title  Baseline  Diff.  occurring  in  year 
zero. 
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1981  APPUCATION  VOLUME 


ILLUMINANCE  CATEGORIES  AND  VALUES  2-5 


Fig.  2-2.  Currently  Recommended  Illuminance  Categories  and  Illuminance  Values  for  Lighting  Design 

Target  Maintained  Levels 


The  tabulation  that  follows  is  a  consolidated  listing  of  the 
Society’s  current  illuminance  recommendations.  This  listing 
is  intended  to  guide  the  lighting  designer  in  selecting  an 
appropriate  illuminance  for  design  and  evaluation  of  lighting 
systems. 

Guidance  is  provided  in  two  forms:  (1 ).  in  Parts  I,  II  and  111 
as  an  Wuminance  Category,  representing  a  range  of  illumi¬ 
nances  (see  page  2-4  for  a  method  of  selecting  a  value 
within  each  illuminance  range);  and  (2),  in  parts  IV,  V  and  VI 
as  an  Illuminance  Value.  Illuminance  Categories  are  repre¬ 
sented  by  letter  designations  A  through  1.  Illuminance  Values 
are  given  in  lux  with  an  approximate  equivalence  in  foofcan- 
dles  and  as  such  are  intended  as  target  (nominal)  values  with 
deviations  expected.  These  target  values  also  represent 
maintained  values  (see  page  2-24). 


This  table  has  been  divided  into  the  six  parts  for  ease  of 
use.  Part  1  provides  a  listing  of  both  Illuminance  Categories 
and  Illuminance  Values  for  generic  types  of  interior  activities 
and  normally  is  to  be  used  when  Illuminance  Categories  for 
a  specific  Area/Activity  cannot  be  found  in  parts  ll  and  111, 
Parts  IV,  V  and  VI  provide  target  maintained  Illuminance 
Values  for  outdoor  facilities,  sports  and  recreational  areas, 
and  transportation  vehicles  where  special  considerations 
apply  as  discussed  on  page  2-4, 

In  all  cases  the  recommendations  in  this  table  are  based 
on  the  assumption  that  the  lighting  will  be  properly  designed 
to  take  into  account  the  visual  characteristics  of  the  task. 
See  the  design  information  in  the  particular  application  sec¬ 
tions  in  this  Application  Handbook  for  further  recommenda¬ 
tions. 


1,  Illuminance  Categories  and  Illuminance  Values  for  Generic  Types  of  Activities  in  Interiors 


Ranges  of  Illuminances 


Type  of  Activity 

Category 

Lux 

Footcandles 

Mererence  Yvor^-t-iaiic 

Public  spaces  with  dark  surroundings 

A 

20-30-50 

2-3-5 

Simple  orientation  for  short  temporary 
visits 

B 

50-75-100 

5-7.5-10 

General  lighting 
throughout  spaces 

Working  spaces  where  visual  tasks  are 
only  occasionally  performed 

C 

100-150-200 

10-15-20 

Performance  of  visual  tasks  of  high  con¬ 
trast  or  large  size 

0 

200-300-500 

20-30-50 

Performance  of  visual  tasks  of  medium 
contrast  or  small  size 

E 

500-750-1000 

50-75-100 

Illuminance  on  task 

Performance  of  visual  tasks  of  low  con¬ 
trast  or  very  small  size 

F 

1000-1500-2000 

100-150-200 

Performance  of  visual  tasks  of  low  con¬ 
trast  and  very  small  size  over  a  pro¬ 
longed  period 

G 

2000-3000-5000 

200-300-500 

Illuminance  on  task, 
obtained  by  a  com¬ 

Performance  of  very  prolonged  and  ex¬ 
acting  visual  tasks 

H 

5000-7500-10000 

500-750-1000 

bination  of  general 
and  local  (supple¬ 

Performance  of  very  special  visual  tasks 

1 

1 0000-1 5000-20000 

1000-1500-2000 

mentary  lighting) 

of  extremely  low  contrast  and  small 
size 


II.  Commercial,  Institutional.  Residential  and  Public  Assembly  Interiors 


Itluminance 

Area/ Activity  Category 

Illuminance 

Area/Activity  Category 

Air  terminals  (see  Transportation  terminals) 

Armories 

Art  galleries  (see  Museums) 

Auditoriums  ^ 

Assembly  .  ^ 

Social  activity .  ® 

Banks  (also  see  Reading) 

Lobby 

General  .  ^ 

Writing  area . 

Tellers'  stations  .  ^ 

Barber  shops  and  beauty  parlors  E 

Churches  and  synagogues  (see  page  7-2)^* 

Club  and  lodge  rooms 

Lounge  and  reading  D 

Conference  rooms 

Conferring  .  D 

Critical  seeing  (refer  to  individual  task) 

Court  rooms 

Seating  area . 

Court  activity  area .  ^ 

Dance  halls  and  discotheques .  8 

v-^i 


For  footnotes,  see  page  2-19. 
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New  ideas  in  industrial  lighting,  translated 
into  modern  equipment  design,  backed 
technically  by  a  nationwide  sales  force, 
available  worldwide  through  knowledgeable 
electrical  distributors  -  these  are  some  of 
the  reasons  you’ll  be  light-years  ahead  when 
you  look  to  Crouse-Hinds  for  industrial 
lighting  products. 

This  Lighting  Selector  Guide  will  help  you 
solve  many  of  your  lighting  problems.  For 
additional  assistance  on  complex  projects, 
call  your  Crouse-Hinds  representative  or 
distributor.  They  can  provide  detailed  lighting 
layouts  and  recommendations  using  the 
most  advanced  computer  and  application 
engineering  facilities  and  techniques. 


Lighting  Selector  Guide 

Below  is  a  simple  five-step  procedure  to 
help  you  select  the  right  equipment  for  a 
specific  job.  Typical  examples  -  with 
illustrations,  easy-to-read  charts,  and  layouts 
-  are  included  to  ensure  correct  results.^ 

The  five  steps  are: 

1.)  Determine  Area  When  known, 

Lighting  Needs  proceed 

and  Operational  to  Step  2 

Factors 
Page  L-3 


2.)  Select 

Type  of  Lamp 

Page  L-4 

When  known, 
proceed 
to  Step  3 

3.)  Select 

When  known. 

Type  of 

proceed 

Lighting  Fixture 

to  Step  4 

Page  L-6 

4.) 

Calculate 

When  several  light  sources 

Number  of 

or  systems  seem  suitable, 

Fixtures  Required 

Page  L-7 

determine  most  economical  one^ 

5.) 

Determine 

Placement  of 

Fixtures  and 

Make  Layout 

Page  L-12 

w" 


^  Denotes  revision. 
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Determine  Area  Lighting 

The  selection  of  the  proper  fixture/lamp 
combination  and  the  determination  of  the 
number  of  fixtures  required  Is  a  function  of 
the  desired  quantity  and  quality  of  light 
required,  together  with  consideration  of  any 
special  factors  arising  from  the  nature  of  the 
work  operation. 

Several  aspects  of  this  selection  process  are 
discussed  below.  The  conditions  will  vary 
from  job  to  job.  It  is  important  to  consider 
these  conditions  if  the  lighting  system  is  to 
yield  optimum  results. 

A)  Determine  Illumination  Quantity 
Required 

The  Illuminating  Engineering  Society  in  the 
current  lES  Lighting  Handbook  gives  a 
comprehensive  listing  of  footcandle  levels 
jcommended  for  ail  types  of  Industrial 
Lighting.  A  condensed  version  of  this  listing 
IS  given  in  Table  I  and  is  presented 
according  to  the  types  of  visual  tasks 
encountered. 


Needs  and  Operational 


B)  Determine  Illumination  Quality 
Required 

Quality  of  illumination  pertains  to  the 
distribution  of  brightness  in  the  visual 
environment.  Care  must  be  taken  to  avoid 
discomforting  glare  within  the  normal  visual 
field. 

Fixtures  normally  selected  for  lower 
mounting  should  be  designed  to  limit 
brightness  below  the  45“  zone. 

C)  National  Electric  Code  Compliance 
The  National  Electric  Code  delineates  some 
areas  as  hazardous,  depending  on  materials 
or  atmosphere  within  an  area.  The  choice  of 
fixture  and  lamp  is  therefore  somewhat 
restricted  if  the  area  is  classified  as 
hazardous. 

In  hazardous  areas,  fixture  design  and 
operating  temperature  of  both  fixture  and 
lamp  must  meet  strict  limitations.  These 
limitations  are  detailed  under  Step  3  of  this 
selection  guide. 


Table  1  /  Recommended  Levels  of  Illuminance 


Seeing  Task 

Typical  Type  of  Work 

Illuminance 

Category 

Footcandlest 

Difficult 

Difficult  assembly  and 
inspection,  color  coding, 
paper  manufacturing 
(Inspection  and  Rewinder) 
finishing  operations. 

F 

100  to  200 

Moderate 

Moderately  difficult  assembly 
and  inspection,  checking  and 
sorting,  service  garage  repair 
areas,  medium  bench  work, 
instrument  panel  (vertical 
illumination). 

E 

50  to  100 

Casual 

Simple  assembly,  rough 
bench  work,  grinding,  simple 
inspection,  wrapping,  packing 
and  labeling,  control  house 
general  lighting. 

D 

20  to  50 

Easy 

Rough  active  storage, 
washrooms,  dry  lumber 
warehouse,  compressor 
houses. 

C 

10  to  20 

Limited 

Inactive  storage,  stairway 

B 

5  to  10 

NOTE:  For  other  industrial  footcandle  levels  such  as  petrochemical,  refer  to  the 
Illuminating  Engineering  Society’s  Lighting  Handbook  (Application  Volume)  for  more 
information. 
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Factors 


If  the  area  is  non-hazardous  in  nature,  the 
selection  of  the  proper  fixture  and  lamp  is 
less  restrictive  and  should  be  based  on 
general  operational  and  environmental 
conditions. 

D)  Maintenance  Considerations 

In  order  to  insure  optimum  performance  of 
the  lighting  system  at  a  reasonable  cost, 
some  of  the  following  related  factors  must 
be  introduced  into  the  selection  process: 

•  Atmospheric  Conditions:  Fixtures  for  use  in 
extremely  wet  locations  should  be  enclosed 
and  gasketed. 

Fixtures  for  use  in  extremely  dirty  locations 
should  provide  a  minimum  of  light 
depreciation  under  the  anticipated 
maintenance  schedule  (i.e.,  reflector  with 
open  top  and  bottom  should  be  used  where 
maintenance  is  infrequent).  Fixtures  for  use 
in  extremely  corrosive  atmospheres  should 
have  protection  for  the  optical  system  and 
have  finishes  to  withstand  the  particular 
corrosive  agent  (i.e.,  epoxy  power  finish; 
enclosed  Alzak  reflector;  Krydon^^  fiberglass 
reinforced  polyester  reflector}^ 

.  Accessibility:  Since  it  may  be  necessary  to 
locate  fixtures  in  inaccessible  areas,  the 
fixture  and  lamp  selected  should  minimize 
need  for  maintenance  and  maximize  ease  of 
maintenance  when  required  (i.e.,  high  bay 
open  reflector  with  mercury  lamp). 

•  Area  Usage:  The  selection  of  the  proper 
lamp/fixture  combination  will  depend  greatly 
on  the  required  burning  hours  per  year.  The 
anticipated  usage  should  be  a  major  factor 
in  lamp  selection. 


^  Denotes  revision. 

t  Values  recommended  are  average  mamiamed 
tootcandles  at  30'  above  floor  (work  plane). 
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Select  Type  of  Lamp^ 


After  identification  of  the  factors  discussed 
in  Step  1,  the  following  guide  canjDe  used  in 
selecting  the  proper  tamp: 

A)  Illumination  Level 

High  (30FC  or  more):  high  intensity 
discharge  (H.i.D.)  lamps  are  generally  the 
most  economic  choice. 

•  Exception:  where  fixtures  must  be  placed 
within  an  operator's  normal  visual  span,  a 
low  brightness  light  source  such  as 
fluorescent  should  be  used. 

Low  (less  than  30FC):  all  light  sources  can 
be  considered.  Selection  of  best  lamp  is 
usually  based  on  other  factors. 

•  Exception:  at  medium  to  high  mounting, 
high  intensity  discharge  is  generally  best. 

B)  National  Electrical  Code* 

Hazardous  locations  -  all  light  sources  can 
be  considered. 

•  Exception:  Article  500  of  the  National 
Electrical  Code  classifies  the  various 
categories  of  hazardous  locations  and 
provides  general  rules  for  the  application  of 
lighting  fixtures  in  these  areas.  (See  Step  3 
of  Selection  Guide.) 

•  Exception:  where  process  must  be  shut 
down  for  relamping,  high  intensity  discharge 
is  best  due  to  long  lamp  life.  Non-hazardous 
locations  -  all  light  sources. 
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C)  Accessibility 

High  intensity  discharge  lamps  should  be 
used  where  fixtures  are  relatively 
inaccessible  because  of  long  life  and  the 
need  for  infrequent  relamping. 

D)  Area  Usage  (Burning  Hours) 

At  more  than  2.000  burning  hours  per  year, 
high  intensity  discharge  and  fluorescent 
lamps  generally  yield  the  lowest  system 
cost. 

At  less  than  2,000  hours  per  year, 
incandescent  may  be  the  best  system 
depending  on  the  size  of  the  area,  mounting 
height  and  illumination  level  required. 

E)  Other  Considerations 

•  Energy  cost:  where  energy  cost  is  high, 
high  intensity  discharge  lamps  generally 
prove  most  economical.  H.l.D.  lamps 
produce  more  lumens  per  watt  of  electricity 
than  other  lamp  types. 

•  Safety:  due  to  warmup  and  restart 
characteristics  of  high  intensity  discharge 
lamps,  auxiliary  or  emergency  lighting  should 
be  used  in  critical  areas. 


*  Denotes  ,ev.s«,n.  Continued 
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Select  Type  of  Lamp^ 


The  following  table  of  lamp  characteristics 
provides  guidelines  for  choosing  the  best 
lamp  If  the  decision  is  not  obvious,  contact 
your  Crouse-Hinds  representative  for  a 
computer  analysis  of  the  option  desired. 

Table  11/Lamp  Characteristics 


Lamp  Advantages 


1.  incandescent 


Low  initial  cost.  Good  color 
rendition.  Good  light  control. 
Instant  restart. 


Disadvantages 

Low  light  output  (lumens 
per  watt),  short  lamp  life 
(500-2000  hrs).  High 
operating  cost. 


2.  Mercury 


Long  lamp  life  (24,000  hrs). 
High  light  output  per  watt. 
Low  operating  cost. 


High  initial  cost.  Requires 
warmup  period.  Does  not 
restart  immediately  after 
power  outage. 


3.  Metal  Halide 


Moderately  long  lamp  life 
(7500  -  hrs).  High  light 
output  (lumens  per  watt). 
Makes  colors  look  close  to 
natural.  Low  operating  cost. 


High  initial  cost.  Requires 
warmup  period.  Does  not 
restart  immediately  after 
power  outage. 


4.  High  Pressure  Sodium 


Good  beam  control.  Long 
lamp  life  (24,000  hrs).  Highest 
lamp  output  (lumens  per 
watt).  Low  operating  cost. 
Shortest  restart  time  of  H.l.D. 
lamps  (instant  with  optional 
instant  restrike). 


High  initial  cost.  Requires 
warmup  period. 


5.  Fluorescent 


Long  lamp  life  (7500-24,000 
hrs).  High  light  output  per 
watt.  Low  operating  cost.  Low 
brightness.  Cool  operation. 


High  initial  cost.  Poor  light 
control.  Output  may  vary 
with  ambient  temperature. 


«  5* 


6.  Quartz 


Excellent  color  rendition. 
Good  beam  control.  Good 
lumen  maintenance  (light 
output  remains  almost  the 
same  throughout  life). 


Low  light  output  (lumens 
pwer  watt).  Medium  lamp 
life  (2000-4000  hrs).  High 
operating  cost.  High  lamp 
temperature. 


^  Denotes  revision. 
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Select  Type  of  Lighting  Fixture 

Choice  of  Reflector 

The  following  list  gives  broad  guidelines  for  selection  of  the  proper  reflectors 

Mounting  Height 

Above  Floor  Reflector 

Up  to  19'  Dome 

20  or  more  High  bay  (Wide,  Medium,  Narrow) 

KjovfdM^^^^^^  than  shown;  where  high  footcand.e  levels  will 

Quick  Selector  (Environment— Product) 


Environment 


Type 


Description 


Corrosive 


Enclosed  & 
Gasketed 


NDA 

NDA 

NMV  Champ  ■ 

NFW 

NFA 

HPSM 

N2LPS 


Explosive  Vapors 
(Class  I,  DIv.  1) 


Explosion- 

proof 


EV 

EVM  Hazard 
EVF 
EVFT 
QBE 

RCDE/RCDER 

CEHID 

ELPS 

EV 


Combustible  Dusts 
(Class  II,  Div.  1) 


Dust- 

ignition-proof 


EV 

DMV  Champ’ 

EVM  Hazard  •Gard" 

FVN 

FVS 


General — Incandescent 
General— H. I. D. 
General— H. I. D. 

General — Fluorescent 
General — Fluorescent 


Moisture,  Non-Combustible 
Dusts,  or  Potential  for 

Enclosed  & 

Vaporgard 

V  Series 

NDA 

LMV  Champ ’ 
NDA 

VMV  Champ- 

Vaporgard 

FVN 

Hazardous  Vapors  Class  1, 

Gasketed 

Div.  2 

VFA 

NFA 

FVS 

FMV  Champ  ’ 
HPSM 

N2LPS 

Non-Hazardous 


Enclosed  & 

NFW 

FMR 

CGAL 

Gasketed 

CMVM 

Open  or 

CVTF 

HBLF 

Enclosed 

General — Fluorescent 
General — Fluorescent 
Flood— H.I.D. 

Flood— H.I.D. 
General— HJ.D. 
General — H.I.D. 


Cat.  Sect. 


General — Incandescent  1  l 

General— H.I.D.  3L 

General— H.I.D.  3l_ 

General — Fluorescent  5L 

General — Fluorescent  5t 

General/Flood— H.I.D.  6L 

Emergency-Halogen  9L 


General — Incandescent  2L 

Gard*  General— H.I.D.  4L 

General— Fluorescent  5L 

General — Fluorescent  5L 

Flood — Quartz  6L 

Flood — Incandescent  6L 

Flood — H.I.D.  6L 

Emergency — Halogen  9L 

Strobe — Incandescent  9L 


2L 

3L 

4L 

5L 

5L 


General — Incandescent 

1L 

General — Incandescent 

1L 

General — incandescent 

1L 

General — H.I.D. 

3L 

General— H.I.D. 

3L 

General— H.I.D. 

3L 

General — Mercury  Vapor 

3L 

General — Fluorescent 

5L 

General — Fluorescent 

5L 

General — Fluorescent 

5L 

General — Fluorescent 

5L 

Flood— H.I.D. 

6L 

General/Flood— H.I.D. 

6L 

Emergency — Halogen 

9L 

5L 

5L 

6L 

6L 

6L 

8L 

8L 
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Calculate  the  Number  of  Fixtures  Required 


For  uniform  lighting  of  a  specific  area,  the 
lumen  method  is  used  to  calculate  the 
number  of  fixtures  required.  This  method 
takes  into  account  not  only  the  direct  light 
from  the  fixture,  but  also  that  which  is 
reflected  from  the  ceiling,  walls  and  floor.  As 
the  calculations  will  show,  the  higher  the 
reflectivity  of  the  surfaces,  the  fewer  number 
of  lighting  fixtures  required.  Clean,  light- 
colored  surfaces  also  provide  visual  comfort. 

The  Coefficient  of  Utilization  as  used  in 
these  calculations  makes  allowances  for 
light  absorbed  by  walls  and  ceiling,  and  the 
light  absorbed  within  the  fixture. 

To  obtain  the  Coefficient  of  Utilization,  the 
^  reflection  factors  of  the  walls,  floors,  and 
ceiling  must  be  estimated.  These 
reflectances  should  be  the  minimum  values 
expected  just  before  cleaning  or  repainting 
of  the  surfaces.  The  reference  below  gives 
approximate  factors  for  various  surfaces. 

Reflectance 

Color 

White . 

Light  tints  of  blue-green,  cream,  blue. 

buff  or  gray . . 

Medium  blue-green,  yellow,  medium 

bufi,  orgray  . 50% 

Dark  gray,  medium  blue  . 

Dark  blue,  brown,  dark  green,  and  many 
wood  finishes,  such  as  dark  oak  and  ^ 

mahogany . 

When  supplementary  lighting  (highlighting)  or 
floodlighting  is  needed,  use  the  point-by¬ 
point  method  to  determine  footcandles  at  a 
specific  point  or  points  on  the  work  plane. 
This  method  can  also  be  used  with  angle 
reflectors  for  lighting  of  irregular  rooms  or 
where  ceiling  use  is  restricted.  Candlepower 
distribution  curves  for  individual  lighting  units 
are  shown  on  the  appropriate  catalog  pages. 

Basic  Steps  in  the  Lumen 
Method 

(Zonal  Cavity  Method) 

Step  4a  Determine  Cavity  Ratios 
^  Step  4b  Determine  Cavity  Reflectances 

Step  4c  Determine  Coefficient  of  Utilization 
Step  4cl  Determine  Light  Loss  Factor 
Step  4e  Calculate  Lamp  Lumens  Required 
Step  4f  Calculate  Number  of  Fixtures 
Required 


4a 

Determine  Cavity  Ratios 

There  are  three  Cavity  Ratios  that  should  be 
(jetermined,  as  in  Figure  V. 

Ceiling  Cavity  Ratio 
Room  Cavity  Ratio 
Floor  Cavity  Ratio 

Each  of  these  ratios  can  be  found  through 
use  of  Table  IV,  page  L-8.  Simply  find  the 
appropriate  Cavity  Depth,  whether  it  is 
Ceiling  Cavity  Depth  (hcc)* 

Depth  (hRc),  or  Floor  Cavity  Depth  (hpc); 
and  match  it  with  the  room  length  and  width 
to  obtain  the  Cavity  Ratio. 

For  example,  to  determine  the  Ceiling  Cavity 
Ratio  when  the  Ceiling  Cavity  Depth 
(distance  from  fixture  to  ceiling)  is  4',  the 
width  of  the  room  20'  and  the  length  60  . 
cross-reference  to  Cavity  Depth  4.0,  width 
20.  length  60,  and  find  Ceiling  Cavity  Ratio 
of  1.3. 

If  the  Room  Cavity  Depth  (distance  from 
fixture  to  work  plane)  is  12'.  then  the  Room 
Cavity  Ratio  would  be  4.0. 


4b 

Determine  Cavity 
Reflectances 

Effective  reflectances  of  the  different 
cavities  are  determined  in  Table  V,  page  L-9. 
by  using  the  estimated  ceiling,  wall  and  f^or 
reflectances  together  with  the  corresponding 
cavity  ratios. 

Using  the  example  in  Step  4a,  we  estimate 
the  wall  reflectance  at  70%  and  the  ceiling 
reflectance  at  70%.  Using  the  Ceiling  Cavity 
Ratio  of  1.3  (also  from  Step  4a)  m  Table  V, 
we  find  the  Effective  Ceiling  Cavity 
Reflectance  is  61%. 

4c 

Determine  Coefficient  of 
Utilization 

The  Coefficient  of  Utilization  is  determined 
from  the  CU  table  found  on  the  catalog  page 
for  the  previously  selected  fixture/lamp 
combination. 

Using  our  example  again,  the  three  retired 
factors  tor  use  with  the  CU  table  would  be. 

Room  Cavity  Ratio  ^ 

(from  Step  4a)  . 

Wall  Reflectance 

(from  Step  4b)  . „  ” 

Effective  Ceiling  Cavity  Reflectance 

(from  Step  4b)  . 

in  most  instances  some  interpo^tions  will  be 
necessary  to  obtain  the  proper  Coefficient  of 
Utilization. 

You  will  note  that  the  table  gives 
Coefficients  of  Utilization  for  a  20%  E  fective 
Floor  Cavity  Reflectance.  Use  of  this  factor 
for  all  applications  will  provide  reasonable 
accuracy;  however,  if  more  accuracy  is 
desired,  refer  to  the  current  Illuminating 
Engineering  Society  Handbook  for  an 
additional  detailed  step. 
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Determine  Light  Loss  Factor 

The  light  loss  factor  takes  into  account  two  things:  lamp 
iight  output  dropoff  {lamp  lumen  depreciation)  and  dirt 
accumulation  on  the  luminaire,  tamp  and  reflector.  The 
table  below  lists  suggested  total  light  loss  factors 
according  to  light  source  and  operating  conditions. 
(Other  factors  that  may  affect  light  loss,  such  as  voltage 
to  luminaire,  luminaire  ambient  temperature  (fluorescent) 
and  ballast  operating  characteristics,  should  also  be 
considered.) 

Suggested  Total  Light  Loss  Factors 
Operating  Conditions 


4f 

Calculate  Number  of  Fixtures  Required 

Formula: 

Fixtures  Required  = 


Total  Lamp  Lumens 


Total  Lamp  Lumens  per  Fixture 


4e 

Calcuiate  Lamp  Lumens  Required 

Formula:  Total  Lamp  Lumens  = 

Footcandles[t]  X  Area  of  Room  (sq.  ft.) _ 

Coefficient  of  Utilizationft]  X  Light  Loss  Factor[4 


Typical  Lamp  Lumens 
from  list  below:  ♦  ♦ 

Lamp 

Incandescent 
(inside  frosted) 


CLEAN 

AVERAGE 

DIRTY 

Clean  air,  free  of 

Less  favorable 

Quite  dirty  loca¬ 

Quartz 

fumes  and  dust, 

atmospheric 

tions  and  work 

fixtures  sched¬ 

conditions,  fix¬ 

atmospheres, 

Mercury  Vapor 
(deluxe  white) 

uled  to  be 

tures  cleaned  at 

infrequent  mainte¬ 

cleaned  frequent¬ 

fairly  frequent 

nance  of  lighting 

ly,  and  lamps 
replaced  system¬ 
atically. 

intervals,  and 
lamps  replaced 
only  after  burn¬ 
out. 

equipment. 

Metal  Halide 

Lamp  and  Fixture 

Clean  Average 

Dirty 

(clear) 

Incandescent 

.74  .69 

.64 

Quartz 

.82  .76 

.70 

Mercury 

.70  .65 

,60 

Metal  Halide 

High  Pressure 

.64  .59 

.55 

High  Pressure 

Sodium 

.77  .71 

.66 

Sodium 

Fluorescent 

.71  .66 

.61 

(clear) 

Fluorescent 
(coot  white) 


Fluorescent 
(twin  tube) 


PS-25 


Watts 

100 

150 

200  A-23: 

PS-30 
300  PS-25 
PS-30 
PS-35 
500 

500 

75 

100 

175 

250 

400 

1000 

70 

100 

175 

250 

400 

1000 

35 

50 

70 

100 

150 

200 

250 

400 

1000 


40  (Slimline) 

40  (Rapid  Start) 
60  (800  ma) 

110  (1500  ma) 
215  (1500  ma) 

5 

7 

9 

39 

40 


Lumens 

1750 

2800 

4010 

3710 

6360 

6110 

5820 

10850 

10950 

2800 

4200 

8600 

12100 

22500 

63000 

5600 

7800 

14000 

20500 

36000 

110000 

2250 

4000 

6400 

9500 

16000 

22000 

27500 

50000 

140000 

3000 

3150 

4300 

6850 

16000 

250 

400 

600 

2850 

3150 


Life 

(hours) 

750 

750 

750 

750 

750 

750 

1000 

1000 

2000 

16000 

24000 

24000 

24000 

24000 

24000 

10000 

10000 

10000 

10000 

20000 

12000 

16000 

24000 

24000 

24000 

24000 

24000 

24000 

24000 

24000 

9000 

20000 

12000 

10000 

12000 

10000 

10000 

10000 

12000 

20000 


in  using  the  formula  make  sure  you  divide  by  the  total  lamp  lumens 
per  fixture.  For  example,  if  an  EVF233  3-lamp,  40  watt,  Slimline 
fixture  is  being  used,  you  would  divide  the  total  lamp  lumens  by  3  X 
3000  or  9000  lumens. 


[t]  Irom  Table  1.  page  L-3  or  lES  Handbook 

[4:]  irom  catalog  page  on  fixture  selected — and  calculated  from  4b 

[♦]  from  above  Continued 

♦♦  For  lamp  data  check  current  lamp  manufacturing  catalog.  Variances  exist  between 

manufacturers. 


January  1992 


Copyright  ^  1992  Cooper  Industries.  Inc. 


Industrial 

Lighting 

Products 


Grouse-Hinds' 


4f  (continued) 

EXAMPLE:  Lumen  Method 

Requirement: 

Design  a  system  for  lighting  a  room 
classified  Class  1.  Division  2,  Group  D 
Assumptions: 

a)  Room  dimensions  -  40'  wide:  80'  long;  15' 
high 

b)  Fixtures  to  be  suspended  3'  from  ceiling; 
work  plane  ts  4'  above  floor 

c)  Ceiling  is  off-white;  walls  are  light  grey; 
floor  is  concrete 

d)  Good  maintenance  conditions  exist 

e)  Lighting  system  will  be  operated  16  hours 
daily;  5  days  a  week 

f)  Color  rendition  is  not  critical 

Using  the  Coefficient  of  Utilization 
worksheet,  follow  procedure  given  below. 
Answers  to  our  example  are  on  the 
worksheet. 

Step  #1.  Determine  required  illumination 
level  in  FOOTCANDLES  (FC)  -  Table  1, 
page  L-3. 

Step  #2.  Select  type  of  lamp  -  pages  L-4 
and  L-5.  For  the  room  size  in  example, 
considering  long  hours  of  operation  and 
color  rendition  not  being  critical,  high 
pressure  sodium  lighting  is  recommended. 
Step  #3.  Select  type  of  fixture,  page  L-6. 
VMV  series  Champ'  lighting  fixtures  are 
recommended.  For  our  example 
VMVS3A150G  pendant  fixture  with  RD70 
dome  reflector  is  selected. 

Step  #4.  Calculation  of  number  of  fixtures 
necessary. 

(A)  Compute  CAVITIES  of  ceiling,  room  and 
floor.  Hqq;  Hrq  and  Hpc  (see  sketch  on 
worksheet). 

(B)  Obtain  REFLECTANCE  FACTORS  (using 
values  on  page  1-9)  RC;  RW  and  RF  (see 
sketch  on  worksheet). 

(C)  Compute  CAVITY  RATIOS  for  ceiling, 
room  and  floor  using  Formula  or  Table  IV, 
page  L-8. 

5  X  Hcc  (L  -f  W) 


Formula 


CCR  = 


RCR  = 


FCR  = 


5  X 


L  X  W 

Hrc  (L  +  W) 


L  X  W 
5  X  Hpc  (L  ' 


W) 


(G)  Compute  Total  Lamp  Lumens  required. 

Formula 

(FC  >  Area)  50  x  80  x  40_  _  278,169  Lumens 
(CU  LLF)  .747  X  0.77 
Therefore,  the  number  of  VMVS3A150G 
fixtures  required 


Total  Lamp  Lumens  278.169 


17.4 


Lamp  Lumens  per  fixture  (page  L-10)  16,000 
=  17  VMVS3A150G  fixtures  with  RD70  dome  reflectors  (use  18  fixtures,  see  page  L-12). 

Coefficient  of  Utilization  Worksheet  _ _ 


L  X  W 

(D)  Determine  Effective  Ceiling  Reflectance 
from  Table  V,  page  L-9.  See  work  sheet  for 
values  of  RC,  RW  and  CCR. 

(E)  Determine  Coefficient  of  Utilization  - 
from  CU  table.  For  a  VMVS3A150G  fixture, 
applying  an  Effective  Ceiling  Cavity 
Reflectance  of  70;  a  wall  reflectance  of  50 
and  a  room  Cavity  Ratio  of  1.5  (all  figures 
applicable  to  our  example),  the  CU  (see  CU 
Table,  page  3L-5)  is  at  mid-point  between 
.804  and  .690,  which  is  .747. 

(F)  Determine  Light  Loss  Factor  (LLF)  - 
page  L-IO. 


Job  Requirement: 

(See  typical  example  at  left) 

Given  Data: 

(See  typical  assumptions  at  left) 

Lamp  Characteristics: 

Type  -  High  Pressure  Sodium 

Catalog  #  -  VMVS3A150G  with  RD70  dome  reflector 
Lumens  -  16,000 
LLF  -  0.77 

No.  of  Footcandles  Required:  50 

Room:  Length  80'  Width  40'  Height  15' 

Cavities 


Reflectance 


Cavity  Ratios:  CCR  0.56  RCR  1.5  FCR  0.75 


Effective  Ceiling  Cavity  Reflectance: 
Wall  Reflectance: 

CU: 

Total  Lumens  Required: 

No.  of  Fixtures: 


72  (use  70) 

50 

.747 

278,170 

18  fixtures  (see  page  L-12) 
Use  3  X  6  spacing 
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Determine  Placement  of  Fixtures 
and  Make  Layout 

Using  the  number  of  units  as  determined  in  Step  4  as  a  basic 
quantity  to  work  with,  determine  the  number  of  lights  per  row  and 
number  of  rows  required  for  the  lighting  system.  Logic  plays  a  part; 
for  example:  if  a  room  is  4  times  as  long  as  it  is  wide,  you  should 
have  4  times  as  many  fixtures  in  each  row  as  there  are  number  of 
rows.  In  any  case,  the  distance  between  the  lighting  units  should  not 
be  greater  than  the  mounting  height  of  the  units  above  the  floor.  The 
distance  between  the  wall  and  first  fixture  should  not  be  more  than 
the  spacing  between  the  units,  and  in  situations  where  work  is  done 
immediately  adjacent  to  the  wall,  the  distance  should  be  reduced  to 
16  or  V-j  the  distance  between  units. 

in  rooms  that  are  divided  by  columns  or  beams,  it  is  desirable  to 
locate  the  units  symmetrically  in  the  bays.  The  following  layouts  will 
serve  as  a  guide  in  planning  such  installations. 

Important:  Remember  to  observe  the  permissible  spacing  to 
mounting  height  ratio  or  spacing  criterion.  If  the  number  of  fixtures  is 
insufficient  to  fulfill  this  requirement,  recalculate  using  lower  wattage 
fixtures. 


Figure  2  Typical  Placement 
Incandescent/H.LD.,  etc. 


One  unit  per  bay  -  satisfactory  only  where  the  bay  size  is  no 
greater  than  the  maximum  allowable  spacing  -  an  unusual 
condition. 


Two  units  per  bay  -  usually  applicable  only  in  narrow  bays, 
where  the  width  is  less  than  Vz  the  length. 


Figure  2  (continued) 


Four-Two  system  -  equivalent  to  three  units  per  bay  or  four  per 
bay  where  spacing  allows. 


Four  units  per  bay  -  if  necessary  could  run  in  continuous  rows 
across  room,  or  turned  and  run  lengthwise  with  room. 

Fluorescent 


Grid  pattern  -  usual  condition  dependent  on  room  size  and  type 
of  work  done  there. 


D  0 

D  B 

r 

0  D 

ID  i 

s  r 

D  1 

D  1 

D  0 

11  D 

n _ 

1  D1 
D  0 

D  0 

Q  D 

0  0^ 
0  D 

D  D 

D  D 

Four  units  per  bay  -  this  is  the  most  common  system  for  the 
square  bay  of  usual  dimensions. 
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SUMMARY  OF  NET  AMOUNTS  APPLICABLE  IN  CALCULATING  BILLS 
FOR  CUSTOMERS  SERVED  UNDER  TVA  RESALE  RATE  SCHEDULES 

MILAN  DEPARTMENT  OF  PUBLIC  UTIUTIES 


RESIDENTIAL  RATE  SCHEDULE  -  RS 
Customer  Charge  • 

per  delivery  point  per  month  $3.73 

Energy  Charges  -  per  kWh  - 

Rrst  800  kWh  per  month  0.05340 

Additional  kWh  per  month  0.05340 


GENERAL  POWER  RATE  SCHEDULE  -  GSA 
GSA-1  (0-50  \m 


Customer  Charge  - 

per  delivery  point  per  month  7.39 

Energy  Charges  -  per  kWh  0.05806 

GSA-2  (51-1.000  kW> 

Customer  Charge  - 

per  delivery  point  per  month  7.39 

Demand  Charge  -  per  kW  per  month  - 

First  50  kW  0.00 

Additional  kW  8.06 

Energy  Charge  -  per  kWh  - 

Rrst  15,000  kWh  0.05806 

Additio  nal  kWh  0.03 1 70 

GSA-3  (1.001-5.000  kVJ) 

Customer  Charge  - 

per  delivery  point  per  month  7.39 

Demand  Charge  -  per  kW  per  month  - 

Rrst  1 .000  kW  7.63 

Next  1,500  kW  8.67 

Excess  over  2,500  kW  8.67 

Excess  Demand  Charge  - 

Higher  of  2,500  kW  or  contract  demand  8.67 
Energy  Charge  -  per  kWh  0.03124 


GENERAL  POWER  RATE  SCHEDULE  »  GSB 
(5,001-15,000  kW) 


Customer  Charge  • 

per  delivery  point  per  month  1500.00 

Demand  Charges  •  per  kW  per  nxinth  •  9.78 

Excess  Demand  9.78 

Energy  Charge  -  per  kWh  - 

Rrst  620  Hours  Use  of  Demand  0.02637 

Additional  kWh  0.02152 


GENERAL  POWER  RATE  SCHEDULE 

-GSC 

(15,001-25,000  kW) 

Customer  Charge  - 

per  delivery  point  per  month 

1500.00 

Demand  Charge  -  per  kW  per  month  - 

9.68 

Excess  Demand 

9.68 

Energy  Charge  -  per  kWh 

Rrst  620  Hours  Use  of  Demand 

0.02637 

Additional  kWh 

0.02152 

GENERAL  POWER  RATE  SCHEDULE 

-  GSD 

(over  25,000  kW) 

Customer  Charge  - 

per  delivery  point  per  month 

1500.00 

Demand  Charge  -  per  kW  per  month  - 

11.78 

Excess  Demand 

11.78 

Energy  Charge  -  per  kWh 

0.02114 

FACILITIES  RENTAL 

General  Power  -  over  5,000  kW 

46  kV  to  161  kV  delivery  -  per  kW 

0.36000 

Less  than  46  kV  delivery  -  per  kW 

Rrst  10,000  kW 

0.93000 

Over  10,000  kW 

0.73000 

OUTDOOR  LIGHTING 

175W  Mercury  Vapor  4.70 

w/ pole 
5.70 

400W  Mercury  Vapor  9.66 

10.66 

lOOOW  Mercury  Vapor  21.70 

22.70 

lOOW  High  Pressure  Sodium  5 . 02 

6.02 

150W  High  Pressure  Sodium  6 . 02 

7.02 

400W  High  Pressure  Sodium  i  i  .  87 

12.87 

NOTES: 

a.  If  the  higher  of  the  customer’s  currently  effective 
contract  demand  or  its  highest  billing  demand  during 
the  latest  1 2-month  period  is  greater  than  50  kW  but 
not  more  than  1 ,000  kW. 

b.  If  the  customer's  billing  demand  is  less  than  50  kW 
and  its  energy  takings  for  any  month  during  the  latest 
12-month  period  exceeds  15,000  kWh. 


REFLECTS  BASE  RATES  EFFECTIVE  JUNE.  1993 
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MONTHLY  FACILITY  KWH  CONSUMPTION  TOTALS 
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3.6  Records 


3.6.1  The  AE  shall  provide  a  record  of  all  significant  confer¬ 
ences,  meetings,  discussions,  verbal  directions,  telephone  conver¬ 
sations,  etc.,  with  Government  representative (s)  relative  to  this 
contract  in  which  the  AE  and/or  designated  representative (s)  there¬ 
of  participated.  These  records  shall  be  dated  and  shall  identify 
the  contract  number,  and  modification  number  if  applicable,  partic¬ 
ipating  personnel,  subject  discussed  and  conclusions  reached.  The 
AE  shall  forward  to  the  Contracting  Officer  within  ten  calendar 
days ,  a  reproducible  copy  of  the  records . 

3.6.2  The  AE  shall  provide  a  record  of  requests  for  and/ or 
receipt  of  Goverament- furnished  material,  data,  documents,  informa¬ 
tion,  etc.,  which  if  not  furnished  in  a  timely  manner,  would  sig¬ 
nificantly  impair  the  normal  progression  of  the  work  under  this 
contract .  The  records  shall  be  dated  and  shall  identify  the  con¬ 
tract  number  and  modification  number,  if  applicable.  The  AE  shall 
f oirward  to  the  Contracting  Officer  within  ten  calendar  days ,  a 
reproducible  copy  of  the  record  of  request  or  receipt  of  material . 

3.7  Interviews .  The  AE  and  the  Government's  representative 
shall  conduct  entry  and  exit  interviews  with  the  Facilities  Engi¬ 
neering  Division  before  starting  work  at  the  installation  and  af¬ 
ter  completion  of  the  field  work.  The  Government's  representative 
shall  schedule  the  interviews  at  least  one  week  in  advance . 

3.7.1  Entry.  The  entry  interview  shall  describe  the  intended 
procedures  for  the  survey  and  shall  be  conducted  prior  to  commenc¬ 
ing  work  at  the  facility.  As  a  minimum,  the  interview  shall  cover 
the  following  points: 

a.  Schedules. 

b.  Names  of  energy  analysts  who  will  be  conducting  the  site 
survey . 

c.  Proposed  working  hours. 

d.  Support  requirements  from  the  Facilities  Engineering 
Division. 

3.7.2  Exit ,  The  exit  interview  shall  briefly  describe  the 
items  sujTveyed  and  probable  areas  of  energy  conservation .  The 
interview  shall  also  solicit  input  and  advice  from  the  Facilities 
Engineering  Division. 

4.  SERVICES  AND  MATERIALS .  All  services,  materials  (except  those 
specifically  enumerated  to  be  furnished  by  the  Government) ,  labor, 
supervision  and  travel  necessary  to  perform  the  work  and  render 
the  data  required  under  this  contract  are  included  in  the  lump  sum 
price  of  the  contract. 


5.  PROJECT  DOCUMENTATION .  All  energy  conservation  opportxinities 
which  the  AE  has  considered  shall  be  included  in  one  of  the  follow 
ing  categories  and  presented  in  the  report  as  such: 

5.1  ECIP  Projects .  To  qualify  as  an  ECIP  project,  an  ECO,  or 
several  ECOs  which  have  been  combined,  must  have  a  construction 
cost  estimate  greater  than  $300,000,  a  Savings  to  Investment  Ratio 
greater  than  1.25  and  a  simple  payback  period  of  less  than  ten 
years.  For  ECAM  projects,  the  $300,000  limitation  may  not  apply; 
in  such  cases,  the  AE  shall  check  with  the  installation  for  guid¬ 
ance.  The  overall  project  and  each  discrete  part  of  the  project 
shall  have  an  SIR  greater  than  1.25.  All  projects  meeting  the 
above  criteria  shall  be  arranged  as  specified  in  paragraph  2.5.1 
and  shall  be  provided  with  programming  documentation.  Programming 
documentation  shall  consist  of  a  DD  Form  1391,  life  cycle  cost 
analysis  (LCCA)  siammary  sheet  (s)  (with  necessary  backup  data  to 
verify  the  numbers  presented)  ,  and  a  Project  Development  Brochure 
(PDB) .  A  life  cycle  cost  analysis  summary  sheet  shall  be  developed 
for  each  ECO  and  for  the  overall  project  when  more  than  one  ECO 
are  combined.  The  energy  savings  for  projects  consisting  of  multi¬ 
ple  ECOs  must  take  into  account  the  synergistic  effects  of  the 
individual  ECOs.  For  projects  and  ECOs  reevaluated  from  previous 
studies,  the  backup  data  shall  consist  of  copies  of  the  original 
calculations  and  analysis,  with  new  pages  revising  the  original 
calculations  and  analysis.  In  addition,  the  backup  data  shall 
include  as  much  of  the  following  as  is  available:  the  increment  of 
work  under  which  the  project  or  ECO  was  developed  in  the  previous 
study,  title(s)  of  the  project(s),  the  energy  to  cost  (E/C)  ratio, 
the  benefit  to  cost  (B/C)  ratio,  the  current  working  estimate 
(CWE) ,  and  the  payback  period.  The  purpose  of  this  information  is 
to  provide  a  means  to  prevent  duplication  of  projects  in  any  fu¬ 
ture  reports. 

5.2  Non- ECIP  Projects.  Projects  which  do  not  meet  ECIP  crite 
ria  with  regard  to  cost  estimate  or  payback  period,  but  which  have 
an  SIR  greater  than  1.25  shall  be  documented.  Projects  or  ECOs  in 
this  category  shall  be  arranged  as  specified  in  paragraph  2.5.2 
and  shall  be  provided  with  the  following  documentation:  the  life 
cycle  cost  analysis  (LCCA)  summary  sheet  completely  filled  out,  a 
description  of  the  work  to  be  accomplished,  backup, data  for  the 
LCCA,  ie,  energy  savings  calculations  and  cost  estimate (s),  and 
the  simple  payback  period.  The  energy  savings  for  projects  consist 
ing  of  multiple  ECOs  must  take  into  account  the  synergistic  ef¬ 
fects  of  the  individual  ECOs.  Low  Cost/No  Cost  projects  fall  into 
this  category.  These  are  projects  which  the  Facilities  Engineer¬ 
ing  Division  (FE)  can  perform  using  his  resources.  Documentation 
shall  be  as  required  by  the  FE. 

5.3  Infeasible  ECOs .  All  ECOs  which  the  AE  has  considered 
but  which  are  not  feasible,  shall  be  documented  in  the  report  with 
reasons  and  justifications  showing  why  they  were  rejected. 
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6.  DETAILED  SCOPE  OF  WORK.  The  Detailed  Scope  of  Work  is  con¬ 
tained  in  Annex  A. 

7.  WORK  IQ  BM  ACCOMPLISHED . 

7.1  Perform  a  Limited  Site  Survey .  The  AE  shall  obtain  all 
necessary  data  to  evaluate  the  ECOs  or  projects  by  conducting  a 
site  survey.  The  AE  shall  document  his  site  survey  on  forms  devel¬ 
oped  for  the  survey,  or  standard  forms,  and  sxibmit  these  completed 
forms  as  part  of  the  report.  All  test  and/or  measurement  equip¬ 
ment  shall  be  properly  calibrated  prior  to  its  use. 

7.2  Evaluate  Selected  ECOs .  The  AE  shall  analyze  the  ECOs 
listed  in  Annex  A.  These  ECOs  shall  be  analyzed  in  detail  to  de¬ 
termine  their  feasibility.  Savings  to  Investment  Ratios  (SIRs) 
shall  be  determined  using  current  ECIP  guidance.  The  AE  shall  pro¬ 
vide  all  data  and  calculations  needed  to  support  the  recommended 
ECO.  All  assutt5)tions  and  engineering  equations  shall  be  clearly 
stated.  Calculations  shall  be  prepared  showing  how  all  numbers  in 
the  ECO  were  figured.  Calculations  shall  be  an  orderly 
step-by-step  progression  from  the  first  assun^tion  to  the  final 
number.  Descriptions  of  the  products,  manufacturers  catalog  cuts, 
pertinent  drawings  and  sketches  shall  also  be  included.  A  life 
cycle  cost  analysis  summary  sheet  shall  be  prepared  for  each  ECO 
and  included  as  part  of  the  supporting  data. 

7.3  Combine  ECOs  Into  Recommended  Proi ects .  During  the  Inter 
im  Review  Conference,  as  outlined  in  paragraph  7.4.1,  the  AE  will 
be  advised  of  the  FE's  preferred  packaging  of  recommended  ECOs 
into  projects  for  implementation.  Some  projects  may  be  a  combina¬ 
tion  of  several  ECOs,  and  others  may  contain  only  one.  These 
projects  will  be  evaluated  and  arranged  as  outlined  in  paragraphs 
5.1  and  5.2.  Energy  savings  calculations  shall  take  into  account 
the  synergistic  effects  of  multiple  ECOs  within  a  project  and  the 
effects  of  one  project  upon  another.  The  results  of  this  effort 
will  be  reported  in  the  Final  Submittal  per  par  7.4.2. 

7.4  Submittals.  Presentations  Reviews .  The  work  accom¬ 
plished  shall  be  fully  documented  by  a  comprehensive  report .  The 
report  shall  have  a  table  of  contents  and  shall  be  ^indexed.  Tabs 
and  dividers  shall  clearly  and  distinctly  divide  sections,  subsec¬ 
tions,  and  appendices.  All  pages  shall  be  numbered.  Names  of  the 
persons  primarily  responsible  for  the  project  shall  be  included. 
The  AE  shall  give  a  formal  presentation  of  the  interim  STobmittal 
to  installation,  comrciemd,  and  other  Government  personnel.  Slides 
or  view  graphs  showing  the  results  of  the  study  to  date  shall  be 
used  during  the  presentation.  During  the  presentation,  the  person 
nel  in  attendcuice  shall  be  given  an5)le  opportiinity  to  ask  ques¬ 
tions  and  discuss  any  changes  deemed  necessary  to  the  study.  A 
review  conference  will  be  conducted  the  same  day,  following  the 
presentation.  Each  comment  presented  at  the  review  conference 
will  be  discussed  and  resolved  or  action  items  assigned.  It  is 
anticipated  that  the  presentation  and  review  conference  will  re¬ 
quire  approximately  one  working  day.  The  presentation  and  review 
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conference  will  be  at  the  installation  on  the  date  agreeable  to 
the  Facilities  Engineering  Division,  the  AE  and  the  Government's 
representative.  The  Contracting  Officer  may  require  a  resxibmittal 
of  any  document  (s),  if  such  document  (s)  are  not  approved  because 
they  are  determined  by  the  Contracting  Officer  to  be  inadequate 
for  the  intended  purpose. 

7.4.1  Interim  Submittal.  An  interim  report  shall  be  submit¬ 
ted  for  review  after  the  field  survey  has  been  completed  and  an 
analysis  has  been  performed  on  all  of  the  ECOs .  The  report  shall 
indicate  the  work  which  has  been  accomplished  to  date,  illustrate 
the  methods  and  justifications  of  the  approaches  taken  and  contain 
a  plan  of  the  work  remaining  to  complete  the  study.  Calculations 
showing  energy  and  dollar  savings,  SIR,  and  simple  payback  period 
of  all  the  ECOs  shall  be  included.  The  results  of  the  ECO  analyses 
shall  be  summarized  by  lists  as  follows : 

a.  All  ECOs  eliminated  from  consideration  shall  be  grouped 
into  one  listing  with  reasons  for  their  elimination  as  discussed 
in  par  5.3. 

b.  All  ECOs  which  were  analyzed  shall  be  grouped  into  two 
listings,  recommended  and  non -recommended,  each  arranged  in  order 
of  descending  SIR.  These  lists  may  be  subdivided  by  building  or 
area  as  appropriate  for  the  study. 

The  AE  shall  submit  the  Scope  of  Work-  and  any  modifications  to  the 
Scope  of  Work  as  an  appendix  to  the  report .  A  narrative  summary 
describing  the  work  amd  results  to  date  shall  be  a  part  of  this 
submittal.  At  the  Interim  Submittal  and  Review  Conference,  the 
Government's  and  AE's  representatives  shall  coordinate  with  the 
Facilities  Engineering  Division  to  provide  the  AE  with  direction 
for  packaging  or  combining  ECOs  for  programming  purposes  and  also 
indicate  the  fiscal  year  for  which  the  programming  or  implementa¬ 
tion  documentation  shall  be  prepared.  The  survey  forms  completed 
during  this  audit  shall  be  submitted  with  this  report .  The  survey 
forms  only  may  be  submitted  in  final  form  with  this  submittal . 

They  should  be  clearly  marked  at  the  time  of  submission  that  they 
are  to  be  retained.  They  shall  be  bound  in  a  standard  three-ring 
binder  which  will  allow  repeated  disassembly  and  reassembly  of  the 
material  contained  within. 

7.4.2  Final  Sxibmittal.  The  AE  shall  prepare  and  s-ubmit  the 
final  report  when  all  sections  of  the  report  are  100%  cott5)lete  and 
all  comments  from  the  interim  submittal  have  been  resolved.  The 
AE  shall  STibmit  the  Scope  of  Work  for  the  study  and  any  modifica¬ 
tions  to  the  Scope  of  Work  as  an  appendix  to  the  siibmittal.  The 
report  shall  contain  a  narrative  summary  of  conclusions  and  recom¬ 
mendations,  together  with  all  raw  and  supporting  data,  methods 
used,  cind  sources  of  information.  The  report  shall  integrate  all 
aspects  of  the  study.  The  recommended  projects,  as  determined  in 
accordance  with  paragraph  5,  shall  be  presented  in  order  of  priori¬ 
ty  by  SIR.  The  lists  of  ECOs  specified  in  paragraph  7.4.1  shall 
also  be  included  for  continuity.  The  final  report  and  all  appendi¬ 
ces  shall  be  bound  in  standard  three-ring  binders  which  will  allow 


repeated  disassembly  and  reassembly.  The  final  report  shall  be 
arranged  to  include: 

a.  Executive  Summary  to  give  a  brief  overview  of  what  was 
accomplished  and  the  results  of  this  study  using  graphs,  tables 
and  charts  as  much  as  possible  (See  Annex  B  for  minimum  require¬ 
ments)  . 

b.  The  narrative  report  describing  the  problem  to  be  studied, 
the  approach  to  be  used,  and  the  results  of  this  study. 

c.  Documentation  for  the  recommended  projects  (includes  LCCA 
Summary  Sheets)  . 

d.  Appendices  to  include  as  a  minimum: 

1)  Energy  cost  development  and  bac3cup  data 

2)  Detailed  calculations 

3)  Cost  estimates 

4)  Coir^uter  printouts  (where  applicable) 

5)  Scope  of  Work 
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ANNEX  A 


DETAILED  SCOPE  QF  WORK 

FY93  LIMITED  ENERGY  STUDY.  MILAN  AAP.  TENNESSEE 

1.  The  work  in  this  study  is  to  evaluate  lighting  in  production 
facilities.  This  is  described  in  more  detail  in  paragraph  5  below. 

2.  The  AE  shall  provide  all  necessary  effort,  services,  and  mate¬ 
rials  required  to  accomplish  the  work  specified. 

3.  Milan  AAP  is  a  government -owned,  contractor-operated  facility. 
The  operating  contractor  is  Martin-Marrietta  Operating  Systems 
(MMOS) .  The  installation  representative  for  this  contract  will  be 
Mr.  Brad  McCready,  Energy  Manager,  Facilities  Engineering  Divi¬ 
sion.  The  operating  contractor's  point  of  contact  will  be  Mr. 
Harold  Thompson. 

4.  Completion  and  Payment  Schedule:  The  following  schedule  shall 
be  used  as  a  guide  in  approving  payments  on  this  contract .  The 
final  report  for  this  study  shall  be  due  not  later  than  180  days 
after  Notice  to  Proceed. 


PERCENT  OF  CONTRACT  AMOUNT 

_ MILESTONE _  AUTHORIZED  FOR  PAYMENT 

Entry  Interview  10 

Completion  of  Field  Work  25 

Receipt  of  Interim  Submittal  75 

Con^letion  of  Interim  Presentation  &  Review  85 

Receipt  of  Final  Report  100 

5 .  Perform  the  evaluations  described  below  where  noted  by  an  "X" 
for  the  buildings  listed  in  the  LIGHTING  ECO  MATRIX  at  the  end  of 
this  annex: 

a.  Production  Facilities:  Evaluate  measures  to  improve  the  ef¬ 
fectiveness  of  the  existing  lighting  systems.  This  evaluation 
should  consider  not  just  a  one-for-one  replacement  of  existing 
lamps  or  fixtures  with  more  efficient  lamps  or  fixtures.  It 
should  consider  all  factors  that  contribute  to  the  effective¬ 
ness  of  the  system,  e.g.,  wall  and  ceiling  finishes,  task  light¬ 
ing,  shadows,  luminance  ratios,  spectral  distribution,  as  well 
as  energy.  Safety,  of  course,  is  of  the  greatest  importance  in 
these  areas.  Productivity  improvements  may  be  claimed  in  the 
life  cycle  cost  analysis  if  supported  by  experience  and  guanti- 
ficUDle  data. 

b.  Restrooms:  Evaluate  adequacy  and  efficiency  of  existing 
lighting  and  the  use  of  occupancy  sensors . 

c .  Ramps :  Evaluate  adequacy  and  efficiency  of  existing  lighting 
and  the  use  of  occupancy  sensors . 


6.  Government -Furnished  Information:  The  following  documents 
will  be  furnished  to  the  AE: 

a.  As -built  drawings  of  buildings  involved  in  lighting  stud¬ 
ies  (available  for  reproduction  at  Milan  AAP) 

b.  ETL  1110-3-282,  Energy  Conservation 

c.  Energy  Conservation  Investment  Program  (ECIP)  Guidance, 
dated  10  January  1994. 

d.  TM  5-800-2,  Cost  Estimates,  Military  Construction. 

e.  AR  415-15,  1  Jan  84,  Military  Construction,  Army  (MCA) 
Program  Development 

f.  The  latest  MCP  Index. 

g.  Architectural  &  Engineering  Instructions,  Design  Crite¬ 
ria;  Chapter  12,  Electrical  Criteria,  9  December  1991. 

7.  A  computer  program  titled  Life  Cycle  Costing  in  Design  (LCCID) 
is  available  from  the  BLAST  Support  Office  in  Urbana,  Illinois  for 
a  nominal  fee.  This  computer  program  can  be  used  for  performing 
the  economic  calculations  for  ECIP  and  non-ECIP  ECOs .  The  AE  is 
encouraged  to  obtain  and  use  this  computer  program.  The  BLAST 
Support  Office  can  be  contacted  at  144  Mechanical  Engineering 
Building,  1206  West  Green  Street,  Urbana,  Illinois  61801.  The 
telephone  number  is  (217)  333-3977  or  (800)  842-5278. 

8 .  Direct  Distribution  of  Submittals :  The  AE  shall  make  direct 
distribution  of  correspondence,  minutes,  report  siibmittals,  and 
responses  to  comments  as  indicated  by  the  schedule  on  the  follow¬ 
ing  page: 


DISTRIBUTION  SCHEDULE 


AGENCY  CORRESPONDENCE 

EXECUTIVE  SUMMARIES 
REPORTS 

FIELD  NOTES 


Commander 

Milan  Army  Ammunition  Plant 
ATTN:  SMCMI-EN  (McCready) 

Milan,  TN  38358  1  3 

Commander 

US  AMC  Installation  and  Service  Activity 
ATTN:  AMXEN-C  (Mr  Nache) 

Rock  Island,  IL  61299-7190  -  l 

Commander 

US  Army  Corps  of  Engineers 
ATTN:  CEMP-ET  (Mr  Gentil) 

20  Massachusetts  Avenue  NW 

Washington,  DC,  20314  -  1000  -  i 

Commander 

USAED,  South  Atlantic 

ATTN:  CESAD-EN-TE  (Mr  Baggett e) 

77  Forsyth  Street,  SW 

Atlanta,  GA  30335  -  6801  -  l 

Commander 
USAED,  Mobile 

ATTN:  CESAM-EN-CM  (Battaglia) 

PO  Box  2288;  Mobile,  AL  36628  1  2 

Commander 

US  Army  Logistics  Evaluation  Agency 
ATTN:  LOEA-PL  (Mr  Keath) 

New  Cumberland  Army  Depot 

New  Cumberland,  PA,  17070  -  5007  -  i 
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*  Field  Notes  svibmitted  in  final  form  at  interim  submittal . 


LIGHTING  ECO  MATRIX 


BLDG 

SO  FEET 

FUNCTION 

PRODUCTION 

RAMP 

RESTROOM 

A- 2 

15,050 

Production  Facility 

X 

X 

X 

A-3 

19,260 

Production  Facility 

X 

X 

X 

A-4 

30,750 

Production  Facility 

X 

X 

X 

A- 6 

640 

Production  Facility 

X 

X 

BLDG 

SO  FEET 

PRODUCTION 

RAMP 

RESTROOM 

B-10 

960 

Production  Facility 

X 

X 

X 

B-12 

3,237 

Production  Facility 

X 

X 

X 

B-14 

23,050 

Production  Facility 

X 

X 

X 

B-18 

15,050 

Production  Facility 

X 

X 

X 

BLDG 

SO  FEET 

FUNCTION 

PRODUCTION 

RAMP 

RESTROOM 

D-3 

19,866 

Production  Facility 

X 

X 

X 

D-10 

14,350 

Production  Facility 

X 

X 

X 

D-16 

7,568 

Production  Facility 

X 

X 

D-41 

10,510 

Production  Facility 

X 

X 

X 

BLDG 

SO  FEET 

FUNCTION 

PRODUCTION 

RAMP 

RESTROOM 

H-81 

4,083 

Production  Facility 

X 

X 

X 

H-111 

3,660 

Production  Facility 

X 

X 

X 

H-115 

8,820 

Production  Facility 

X 

X 

X 

msm 

SO  FEET 

FUNCTION 

PRODUCTION 

RAMP 

RESTROOM 

0-1 

3,776 

Production  Facility 

X 

X 

X 

0-3 

3,304 

Production  Facility 

X 

X 

0-4 

5,734 

Production  Facility 

X 

X 

X 

BLDG 

SO  FEET 

PRODUCTION 

RAMP 

RESTROOM 

X-8 

6,550 

Production  Facility 

X 

X 

X 

X-14 

20,050 

Production  Facility 

X 

X 

X 

X-18 

17,100 

Production  Facility 

X 

X 

X 

X-26 

288 

Production  Facility 

X 

X 

X-27 

7,050 

Production  Facility 

X 

X 

X-41 

13,552 

Production  Facility 

X 

X 

X 
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AIINEX  B 


EXECUTIVE  SUMMARY  GUIDELINE 


1.  Introduction. 

2.  Building  Data  (types,  number  of  similar  buildings,  sizes, 
etc . ) 

3.  Present  Energy  Consumption  of  Buildings  or  Systems  Studied, 
o  Total  Annual  Energy  Used. 

o  Source  Energy  Consumption. 

Electricity  -  KWH,  Dollars,  BTU 
Fuel  Oil  -  GALS,  Dollars,  BTU 
Natural  Gas  -  THERMS,  Dollars,  BTU 
Propane  -  GALS,  Dollars,  BTU 

Other  -  QTY,  Dollars,  BTU 

4.  Reevaluated  Projects  Results. 

5 .  Energy  Conservation  Analysis . 
o  ECOs  Investigated. 

o  ECOs  Recommended . 

o  ECOs  Rejected.  (Provide  economics  or  reasons) 

o  BCIP  Projects  Developed.  (Provide  list)* 

o  Non-ECIP  Projects  Developed.  (Provide  list)* 

o  Operational  or  Policy  Change  Recommendations . 

*  Include  the  following  data  from  the  life  cycle  cost  analy¬ 
sis  summary  sheet:  the  cost  (construction  plus  SIQH) ,  the  annual 
energy  savings  (type  and  amount),  the  annual  dollar  savings,  the 
SIR,  the  simple  payback  period  and  the  analysis  date. 

6 .  Energy  and  Cost  Savings . 


o  Total  Potential  Energy  and  Cost  Savings . 
o  Percentage  of  Energy  Conserved. 

o  Energy  Use  and  Cost  Before  and  After  the  Energy  Conserva¬ 
tion  Opportunities  are  Implemented. 


ANNEX  C 


REQUIRED  DP  FORM  1391  DATA 

To  facilitate  ECIP  project  approval,  the  following  supplemental 
data  shall  be  provided: 

a.  In  title  block  clearly  identify  projects  as  "ECIP.” 

b.  Complete  description  of  each  item  of  work  to  be  accom¬ 
plished  including  quantity,  square  footage,  etc. 

•  ^  coir^rehensive  list  of  buildings,  zones,  or  areas  includ¬ 

ing  building  numbers,  square  foot  floor  area,  designated  temporary 
or  permanent,  and  usage  (administration,  patient  treatment,  etc.). 

d.  List  references,  and  assumptions,  and  provide  calculations 
to  support  dollar  and  energy  savings,  and  indicate  any  added 
costs. 


(1)  specific  building,  zone,  or  area  is  used  for 
sample  calculations,  identify  building,  zone  or  area,  category, 
orientation,  square  footage,  floor  area,  window  and  wall  area  for 
each  exposure. 

(2)  Identify  weather  data  source. 

(3)  Identify  infiltration  assumptions  before  and  after 
improvements . 

(4)  Include  source  of  expertise  and  demonstrate  savings 
claimed.  Identify  any  special  or  critical  environmental  conditions 
such  as  pressure  relationships,  exhaust  or  outside  air  quantities, 
ten^eratures,  humidity,  etc. 

e.  Claims  for  boiler  efficiency  improvements  must  identify 
data  to  support  present  properly  adjusted  boiler  operation  and 
future  expected  efficiency.  If  full  replacement  of  boilers  is 
^^^icated,  explain  rejection  of  alternatives  such  as  replace  burn¬ 
ers,  non-functioning  controls,  etc.  Assessment  of  the  complete 
existing  installation  is  required  to  make  accurate  determinations 
of  required  retrofit  actions. 

f.  Lighting  retrofit  projects  must  identify  number  and  type 
fixtures,  and  wattage  of  each  fixture  being  deleted  and  in- 

stalled.  New  lighting  shall  be  only  of  the  level  to  meet  current 
criteria.  Lamp  changes  in  existing  fixtures  is  not  considered  an 
ECIP  type  project. 


g.  An  ECIP  life  cycle  cost  analysis  summary  sheet  as  shown  in 
the  ECIP  Guidance  shall  be  provided  for  the  complete  project  and 
for  each  discrete  part  included  in  the  project.  The  SIR  is  appli¬ 
cable  to  all  segments  of  the  project.  Supporting  documentation 
consisting  of  basic  engineering  and  economic  calculations  showing 
how  savings  were  determined  shall  be  included. 

h.  The  DD  Form  1391  face  sheet  shall  include,  for  the  com¬ 
plete  project,  the  annual  dollar  and  MBTCJ  savings,  SIR,  simple 
amortization  period  and  a  statement  attesting  that  all  buildings 
and  retrofit  actions  will  be  in  active  use  throughout  the  amortize 
tion  period. 

i.  The  calendar  year  in  which  the  cost  was  calculated  shall 
be  clearly  shown  on  the  DD  Form  1391. 

j.  For  each  temporary  building  included  in  a  project,  sepa¬ 
rate  documentation  is  required  showing  (1)  a  minimum  10-year  con¬ 
tinuing  need,  based  on  the  installation's  annual  real  property 
utilization  survey,  for  active  building  retention  after  retrofit, 
(2)  the  specific  retrofit  action  applicable  and  (3)  an  economic 
analysis  supporting  the  specific  retrofit. 

k.  Nonappropriated  funded  facilities  will  not  be  included  in 
an  ECIP  project  without  an  accompanying  statement  certifying  that 
utility  costs  are  not  reimbursable. 

l.  Any  requirements  required  by  ECIP  guidance  dated  10  Jan 
1994  and  any  revisions  thereto.  Note  that  unescalated 
costs/savings  are  to  be  used  in  the  economic  analyses. 

m.  The  five  digit  category  number  for  all  ECIP  projects  ex¬ 
cept  for  Family  Housing  is  80000 .  The  category  code  number  for 
Family  Housing  projects  is  71100. 
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Affillatad  Englnem  SE.  Inc. 
3300  SW  Archer  Road 
Qainesvaie,  FU  32608 
(904)376^5500  (FAX  375^79] 


_ UGHTING  SURVEY  FORM/ELECTRICAL 

%  ^  ^  m _ 


l»ro|«ctNuwl»«K  .  j.  ,  ,  .  ■■■ 

o««  - 

Room  No.  Runetlore  yy^gyi-Tooportmut  _ 

14)  Fixture  Size  (1  x  4,  2  x  4. 2  x  2): . 

Lemps/FIxture  epy^G _  Rxture/Room 


Lens  Type  (VIr.  Acri,  GL,  Prem.  LVB.  Pw.  Mini  Cub.  Per.  Dp.  CeM) 
Belief  Type  (Meg,  ESB.  Octron)  _ 

/(?c>  l'Z»» 

^emp  T 


QfTZ 


HPS 


Tip  Type: 
Fixture  MIg: 


Incend. 


-  ^ 
Fluor. 


MV 


MH) 


HID 


Surface  (Clg/Weil/Fum)  Dir/Indir. 


nxtura  voiiogo  i:\iarii»rtiiizn 
Fixture  Typo: 

_  MeinLTQ 

Battery  Baoioip  (Vee/Ho) 


Receeeed  (Cen/Grid/Ceiiing/Well) 
Suspended  (Chain/Pendant) 


Extt 


AUX.LTG 


Emergency  Egress 
Accent  LTG 


SwHehing:  (Wl/P^-2/1 . 2/2)  _ 

SWbyROWS: 


Flxiuto  MIg.  HoigM  Above  Floor 
Work  Suilaeo  Height  « 

Room  Size: 

Room  Reflectance/Colors: 
^i^CfC  CIHng 
Existing  Light  Levels  (FC/LUX) 
Contributing  Light  (Yes/No) 

(Nearby  Light/Windows) 

Fixture  Atmosphere  (Inddor/Ouldooil 
Room/FIxtuie  Maiot: 
(Normal/Hazardoue) 


3  Way/4  Way  SW 


Lx 


Ceiling  Height  Above  Floor 
Wx 


Wails 


Floors 


_ 


^c/r  . _ 

LT^.  PAJAS. 


~Y^ 

_  ,  _. 

Moort 

^  Frag.  Lfl^fcO.  ,  — 

•  (Dry/Dsmp/Wet) 


FIxt  Dusting 


Good 


Poor 


_ OS. 


COMMENTS: 

UfArpy.^ 


iga^ 
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AfflllatMl  Engineers  SE,  Inc. 
3300  SW  Archer  Road 
(aainesvMe,  FL  32608 
(904)  376-5500  [FAX  375-3479) 


LIGHTING  SURVEY  FORM/ELECTRICAL 


JIK! 


Affliiattd  Engtawars  SE,  ln& 
3300  SW  Aicher  Road 
GainesvMa,  FL  32608 
(904)376-6500  [FAX  375-34791 


ProMCt  NumMr 


0«p«itnMfit 


lainRsvuB.  ri-  ti^nuo  _  ^  . 

UGHTING  SURVEY  FORM/ELECTRICAL 


-  3^ 


BuUding: 


Room  No.  _  _ _ 

14)  nxturo  SIzo  (1  X  4,  2  X  4. 2  X  2): 

Lampi/FIxturo  Fixtum/Room 

Uns  Typo  (Vlr.  Acrt,  GL,  Prwn.  LYR,  Pw.  Mini  Cub,  Pir.  Dp.  CoiO 

Bollaot  Typo  (Mag.  ESB.  Octron)  yUt  _ _ 


Lamp  Typo:  _ _  Incand. 

Fbrturo  Mtg:  _ 


Fixturo  Voitago  (120/208/240/277/480)  _ 
FixturoTypo: 

MainLTQ/^g; 

Battory  Backup  (Yoo/Mo)  _ 

SwHching:  (AII/Pwt.2/1.  2/2)  ^ 

SW  by  ROWS:  _ 

Fixturo  Mtg.  HaigM  Abovo  Floor 
Work  Surfaca  Haight  ^  ^ 

Room  SIzo: 

Room  Rofloctaneo/Colora: 

CaflloQ 


Exiating  Light  Lavoia  (FC/UIX) 

Contributing  Light  (Yoa/No)  ygg 

(Noarby  Light/Windowa)  i 

Fixtura  Atmoaphara  Ondoor/Outdoor) 

Room/Fixtura  Maint  ^ _ 

(Normal/Hazardoua) 

fiOOd 

vononiQfi 

COMMENTS: 


Fluor.  _  niu 

Surfaco  (CIg/Wall/Fum)  ^  / _ 

Rocooaod  (Can/Giid/Coillng/Wall) 
Suspondod  (Chain/Pandam) 


Dir/Indir 


Emargancy  Egroas 

AUX.LTG 

Accont  LT6 

jrTP^^je  /L//:./^7y>U(Sr 

Fraq.  Lmp.  C.O.  FixL  Ousting 

_  (Dry/Osmp/Wst) 

_  Avsrags  _ _  Poor 

_ 


goa4a/u>HrauaFnM 


Affiliated  Enginaera  SE,  Inc. 
3300  SW  Archer  Road 
GainesvWe,  R.  32608 


(904)376-5500  [FAX  375-3479] 
Project  NumtMT 


BuMdIng: 


LIGHTING  SURVEY  FORM/ELECTRICAL 

Floor 


Department: 


14)  PIxtiire  Size  (1  x  4,  2  x  4, 2  x  2): _ 

Lampa/Fixture  g>>cr<g- _  _  Fixture/Room 

Un»  Typo  (Vir.  Acil,  GL,  Prom,  LVR,  For.  Mini  Cub,  Pir.  Dp.  CoN) 
BoHoMTypo(Mog.eS8.0etron)  jA\^/:^AJ£T7C^ 

»■«•(  _ _  ere  _  HPS  _  LPS 

Lamp  Type:  _ _  IncancL  Fluor. 

Fixture  Mtg:  _ _ _ _  Surface  (Cig/Wall/Fum) 


Dir/Indir. 
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AfflIMad  EngiiMcrs  SE,  Inc. 
3300  SW  Archer  Road 
GainesvHe,  R.  32608 
p04)  376-5500  [FAX  375-3479) 


LIGHTING  SURVEY  FORM/ELECTRICAL 


Existing  UgM  Uvsis  (FC/LUX) 
ContritMitlng  Light  (Ym/No) 
(Nsarby  Ught/Whidows) 


Fixtur*  AtmosphSTS  (Indoor/Outdoor) 
Room/Fixlurs  Mabit: 
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BUILDING  A-6 

(alternate  ^6) 
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Affiliated  Engineers  SE,  inc. 
3300  SW  Archer  Road 
Gainesville,  FL  32608 


Telephone  Conversation 


AcJT' 


17H^  /^o/Ae>e/2^ 


OC^cJ/^ 


Affiliated  Engineers  SE,  Inc. 
3300  SW  Archer  Road 
Gainesville,  FL  32608 


Telephone  Conversation 


Project  Name  /  _ _ 
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Affiliated  Engineers  SE.  Inc. 
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Affiliated  Engineers  SE,  Inc. 
3300  SW  Archer  Road 
Gainesville,  FL  32608 


Telephone  Conversation 
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Affiliated  Engineers  SE,  Inc. 
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3300  SW  Archer  Road 
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93243/REPORT.REV 


MILAN  ARMY  AMMUNITION  PLANT 
MILAN,  TN 

LIMrTED  ENERGY  STUDY 
FIELD  SURVEY  SCHEDULE 
JUNE  7- JUNE  16, 1994 


JUNE  7. 1994 

1:30 -3:00  PM 
3:00  -  5:30  PM 

JUNE  8. 1994 

7:00  -  11:30  AM 
11:30-  12:30  AM 
12:30  -  5:30  PM 

JUNE  9.  1994 

7:00  -  11:30  AM 
11:30-12:30  PM 
12:30  -  5:30  PM 

JUNE  13.  1994 

7:00  -  11:30  AM 
11:30-12:30  PM 
12:30  -  5:30  PM 

JUNE  14.  1994 


7:00  -  11:30  AM 
11:30-  12:30  PM 
12:30  -  5:30  PM 

JUNE  15.  1994 

7:00  -  11:30  AM 
11:30-12:30  PM 
12:30  -  5:30  PM 

JUNE  16.  1994 

7:00  -  11:30  AM 
11:30-  12:30  PM 
12:30  -  2:00  PM 

cc:  McCready 

Battaglia 
MR 


ENTRY  INTERVIEW 
SURVEY  BUILDINGS  X-8  &  X-14 


SURVEY  BUILDINGS  X-18  &  X-26 
LUNCH 

SURVEY  BUILDINGS  X-27,  X-41  &  0-1 


SURVEY  BUILDINGS  0-3  &  0-4 
LUNCH 

SURVEY  BUILDINGS  H-81,  H-111,  &  H-115 


SURVEY  BUILDINGS  A-2  &  A-3 
LUNCH 

SURVEY  BUILDINGS  A-4,  A-6,  &  B-10 


SURVEY  BUILDINGS  B-12  &  B-14 
LUNCH 

SURVEY  BUILDINGS  B-18,  D-3,  &  D-10 


SURVEY  BUILDINGS  D-16  &  D-41 
LUNCH 

FLEXTIME  (RESURVEY,  ETC.) 


FLEXTIME  (RESURVEY,  ETC.) 
LUNCH 

EXIT  INTERVIEW 


03243/SCHEDULE 


MILAN  ARMY  AMMUNITION  PLANT 
MILAN,  TN 

LIMITED  ENERGY  STUDY 
FIELD  SURVEY  ENTRY/EXIT 
INTERVIEW  AGENDA 


JUNE  7,  1994 
1:30-3:00  PM 
ENTRY  INTERVIEW 

Obtain  records  of  the  past  3  years  (minimum)  of  the  existing  buiidings'  energy 
consumption. 

Obtain  drawings  of  the  existing  buildings  floor  plans  (scaled  drawings). 

Obtain  overall  facilities  site  plan  showing  locations  of  buildings  to  be  surveyed. 

Appoint  a  representative  to  provide  building  escort  services. 

Discuss  schedule  of  building  visitations  as  proposed  by  AESE. 

Discuss  any  special  requirements,  concerns,  etc.  for  building  visitation. 

Discuss  Survey  Lighting  Form  as  part  of  the  intended  procedures  of  the 
investigation/survey. 


JUNE  16,  1994 
12:30  -  2:00  PM 
EXIT  INTERVIEW 

•  Briefly  examine  completed  Survey  Forms. 

•  Discuss  any  obvious  differences  between  the  drawings  and  findings  of  the  site  survey. 

•  Discuss  areas  of  probable  energy  conservation. 

•  Obtain  Owners  input  and  advice  (from  Facilities  Engineering  Division)  regarding  possible 
study  pitfalls,  difficulties  with  computer  program,  and  future  planning  of  building 
changes/upgrades. 

•  Discuss  any  specific  Owner  concerns  about  the  report;  Emphasis/Content? 
Appearances/Binding?  Previous  Report/Sample? 

•  Discuss  any  hidden  pitfalls  usually  missed  by  consultants. 


S324a/INTEHVIEWAGN 


3300  SW  Archer  Road 


Gainesville,  Fion^a^2M8 _ 

(9041  376-5500  •  FAX  (904)  375-3479 


MEETING  NOTES 


Present 


Harold  Thompson 
Brad  McCready 
Tom  Moore 
Don  Barger 
Michael  Richarme 
Carl  Osberg 


MMOS 

MAAP  -  Army 

MMOS  -  Engineer 

MMOS  -  Engineer 

AESE 

AESE 


T.e  purpose  o.  this  meeting  was  to  have  an  entry  interview  and  the  Wowing  items  were  discussed. 

„  Energy  consumption  records  by  -producbon  iine-  w.  received  and  renewed  records,  not  avaiiabie  tor 
individual  buildings.  Records  are  for  the  past  3  years. 

a  MAAP  worK  hours  are  6:50  AM  to  5:2C  PM  with  a  ha,,  hour  iunch.  Some  buiidings  may  be  iocKed  and 
need  to  coordinate  access  with  supervisor  at  production 

3)  Building  X.4t  is  not  a  producdon  tacilhy.  is  not  presendy  acdve  and  is  a  three  story  building. 

4)  can  not  open  any  electric^  devices  within  operating  facility  because  o.  explosion  risks. 

XfSJs  e^tw'cotu®-"ew  Srafhight'i Mu^t 

be  careful  in  comparison. 

6)  Cameras  can  not  be  used  Inside  or  outside  production  lacilitles. 

7)  Need  to  wear  safety  glasses,  ear  plugs  and  leg  stats  where  Indicated. 

8)  safety  Department  needs  to  review  hand  held  light  meter  AKE  proposes  using  Inside  each  faalrty. 

9)  use  of  measuring  tape  Inside  buildings  is  permitted. 

10)  Ughting  floor  plans  of  most  existing  buildings  are  not  available. 


Project  Name: 
Project  No.: 


MILAN  ARMY  AMMUNITION  PLANT 
93243-20 


June  14,  1994 


Date: 


Page  No.:  2  of  2 


11)  Drawings  of  Buildings  X-8  and  X-14  were  reviewed  to  determine  what  types  of  drawings  are  needed  by 
A/E.  It^was  determined  that  MMOS  would  provide  floor  plans,  building  seotions  and  lighting  plans  if 

available  of  each  building  in  study. 

12)  Light  levels  over  conveyor  belt  verify  along  conveyor  and  per  building. 

13)  Uoht  level  at  standard  work  station  is  50  fc.  Current  levels  at  inspection  stations  is  100  Jc.  A/E 
altowed  to  ask  building  supervisor  questions  regarding  types  of  task  at  various  work  static  s. 

14)  Change  out  has  been  occurring  as  fixtures  break.  Typically  have  been  replacing  explosion-proof 
inc3nd6SC8nt  with  oxplosion-proof  fluor6SC8nt. 

15)  Scope  of  project  survey  includes  all  rooms  listed  in  May  1994  scope  of  work. 

16)  Facilities  are  closed  Friday,  Saturday,  and  Sunday  with  no  access. 

17)  Table  of  contents/outline  for  report  was  distributed  and  will  be  discussed  at  exit  interview. 

The  above  constitutes  the  writer’s  understanding  of  the  discussions  of  this  rneeting  and  conclusions 
reached.  Corrections/errors  should  be  noted  to  the  writer  within  5  working  days. 


Prepared  By: 


cc;  Tony  Battaglia 
Brad  McCready 


3300  SW  Arch^Road 

Gainesville.  Florida  32608 
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MEETING  NOTES 


MILAN  ARMY  AMMUNITION  PLANT  LIMITED  ENERGY  STUDY 

93243-20 

Project 

Project  # 

Milan,  TN 

July  13,  1994 

City,  State 

Date 

Exit  Interview 

1  of  2 

MAH 

Type  of  Meeting 

Page 

Typist 

June  15,  1994 

CO 

Meeting  Date 

Copies 

Representing 


Harold  Thompson 
Brad  McCready 
Tom  Moore 
Michael  Richarme 


MMOS 
MAAP  -  Army 
MMOS  -  Engineer 
AESE 


The  purpose  of  this  meeting  was  to  have  an  exit  interview,  and  the  following  items  were  discussed. 

1)  Completed  survey  forms  were  discussed.  The  majority  of  light  fixtures  on  the  project  are  200  watt 
incandescent  (explosion  proof)  fixtures.  The  potential  for  energy  savings  was  discussed.  There  is  a 
good  opportunity  to  save  energy  with  changeout  of  the  incandescent  fixtures  to  a  high  intensity 
discharge  (HID)  type  fixture  or  to  a  fluorescent  fixture.  These  fixtures  are  more  efficient  in  their  light 
output,  or  lumens  output  per  watt  input  consumption. 

2)  Differences  between  the  drawings  and  the  findings  of  the  site  survey  were  discussed.  Some  of  the 
buildings  were  upgraded  with  new  lighting  (mercury  vapor  -  100  watt)  and  also  some  were  changed 
with  addition  of  new  walls.  The  drawings  are  quite  old  (40  years)  and  these  differences  were  not 
unexpected. 

3)  We  discussed  that  due  to  the  large  quantity  of  incandescent  fixtures,  it  appeared  to  be  very  feasible  to 
save  energy  with  a  different  type  of  lighting. 

We  discussed  that  due  to  the  quantity  of  broken  fixtures,  ballasts,  and  lamps  it  may  be  difficult  to  show 
energy  savings  with  a  new  lighting  system  versus  actual  energy  consumption  due  to  poor  levels  of 
existing  lighting.  AESE  agreed  to  take  this  point  into  consideration  during  our  analysis  by  allocating 
funds  to  repair  and/or  improve  the  existing  lighting  system  prior  to  comparison  with  an  alternative 
lighting  scheme. 

4)  The  Owner’s  input  and  advice  were  solicited  on  the  possible  pitfalls  in  this  study.  The  biggest 
concerns  were  about  economic  justification  due  to  the  large  expense  of  the  fixtures  involved,  since  they 
are  explosion  proof  variety  and  therefore  are  expensive. 

5)  The  Owner  requested  that  we  also  emphasize  the  need  to  improve  the  poor  lighting  conditions  as  part 
of  our  project’s  justifications. 
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6)  No  previous  reports  or  samples  were  available  for  review. 

7)  AESE  discussed  our  proposed  approach  to  this  study.  We  propose  to  examine  energy  consumption 
based  upon  the  kWh  and  kVA  demand  costs  given  to  us  by  MMOS.  We  also  proposed  to  determine 
new  footcandle  levels  with  the  aiternate  proposed  systems  based  upon  some  reasonabie  assumptions 
by  the  engineer  in  our  analysis.  Existing  iight  fixtures  will  be  assumed  to  be  at  some  theoretical  height 
which  emulates  existing  conditions.  These  assumptions  are  necessary  to  make  the  analysis  feasibie 
with  availability  of  existing  computer  programs/analysis  tools  to  assist  the  engineer  in  caiculating 
footcandles. 

8)  We  discussed  some  investigation  would  be  necessity  to  assure  compatibiiity  of  the  existing  explosion 
detection  monitors  with  new  lighting  obtained  from  HiD  or  fluorescent  lighting  alternative  ideas. 

9)  We  discussed  that  any  upgrade  of  the  existing  mercury  vapor  fixtures  may  need  to  be  by  complete 
replacement,  rather  than  a  ballast  and  lamp  conversion  to  metal  halide  or  high  pressure  sodium. 
Factory  expiosion  proof  ratings  are  at  issue. 

The  above  constitutes  the  writer’s  understanding  of  the  discussions  of  this  meeting  and  conclusions 

reached.  Corrections/errors  should  be  noted  to  the  writer  within  5  working  days. 

Prepared  By; 


Michael  L  Richarme.  P.E.  / 
Electrical  Project  Engineer 

cc:  Tony  Battagiia 
Brad  McCready 
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RESPONSE  TO  REVIEW  COMMENTS  ON  THE  INTERIM  SUBMITTAL 
FOR  THE  MILAN  ARMY  AMMUNITION  PLANT 
FY93  LIMITED  ENERGY  STUDY 

Response  to  comments  from  A.  Battaglia 

Gen  2a)  Additional  tabs  should  be  used  to  separate  sections  and  appendices.  Each 
appendix  should  have  its  own  tab. 

This  suggestion  has  been  incorporated.  Tabs  and  titles  have  been  inserted  to  divide 
appendix  and  miscellaneous  data  sections. 

2b)  Pages  should  be  identified  throughout  the  report.  The  numbering  used  up  through 
the  narrative  is  fine.  Beyond  that,  suggest  using  section  and  appendix  page  numbering, 
such  as  III-l,  A-1,  B-1,  etc. 

This  suggestion  has  been  incorporated.  Pages  are  numbered  as  suggested 

pg  7  3a)  First  line;  Delete  "at". 

This  error  has  been  corrected. 


3b)  Second  paragraph:  Change  "LLCID"  to  "LCCID". 
This  error  has  been  corrected. 


3c)  In  the  list  of  recommended  projects,  the  cost  for  building  B-1 8,  alt  6  is  lower  than 
would  be  expected  fi'om  the  results  of  the  EXCEL  spreadsheet.  Please  check. 

This  error  has  been  corrected. 


pg  8  4)  This  comment  is  valid  for  other  locations  in  the  report  as  well.  In  the  first 

paragraph,  a  15-year  payback  requirement  is  mentioned  for  lighting  projects.  The  ECIP 
Guidance  specifies  a  15-year  economic  life  for  lighting  projects,  but  this  should  not  be 
considered  a  payback  requirement.  The  only  payback  criterion  in  the  ECIP  Guidance  is 
the  10  year  maximum. 

All  occurrences  of  this  error  have  been  corrected.  Some  buildings  had  alternates 
recommended  with  paybacks  greater  than  10  years,  but  less  than  15  years.  These 
projects  have  good  payback  and  may  be  implemented  using  facility  maintenance  money, 
although  they  do  not  meet  ECIP  requirements.  All  buildings  recommended  for  ECIP 
funding  met  the  10  year  maximum  payback. 
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pgl2  5)  Change ’'SIR>1'' to  "SIR  <1". 
This  error  has  been  corrected. 


pg  15  6)  In  the  next-to-last  paragraph,  the  term  "are  with"  is  used  several  times.  Could  the 
word  "have"  be  substituted? 

This  suggestion  has  been  incorporated. 

pg  18  7)  In  the  discussion  of  Alternate  5,  change  "one  for  once"  to  "one  for  one". 

This  error  has  been  corrected 


pgs  218)  In  this  part  of  the  narrative  tum-on/tum-ofF  of  lights  and  the  use  of  occupancy 
&  22  sensors  are  discussed.  Was  any  thought  given  to  saving  energy  by  revising  switching 

arrangements?  Would  such  a  strategy  be  realistic  in  the  operating  environment?  Please 
discuss. 

This  suggestion  has  been  incorporated  and  is  discussed  in  the  detailed  narrative.  We 
have  determined  that  the  existing  system  has  enough  zone  selectivity  at  the  lighting  panel. 
Adding  switches  would  increase  design  and  wiring  costs,  thereby  increasing  payback 
time.  Furthermore,  the  production  area  is  set  up  in  a  way  that  it  is  difficult  to  turn  lights 
off  at  one  location  without  affecting  the  surrounding  areas. 

pg  22  9)  In  the  discussion  on  Light  Output  Calculations,  change  "there"  to  "the". 

This  error  has  been  corrected. 


pg  27  &  10)  Cost  Data:  Construction  costs  developed  for  each  project,  although  not  by 

App  2  any  means  final  design  costs,  must  contain  an  allowance  for  overhead  and  profit. 

These  costs  are  carried  forward  into  project  documentation,  which  is  really  a 
request  to  Congress  for  funds  to  implement  the  project.  We  don't  want  the 
designer  to  find  out,  when  the  design  is  halfway  done,  that  the  job  can't  be  done 
with  the  funds  provided.  I  could  never  determine  from  the  narrative  or  the  Cost 
Estimates  in  Appendix  2  if  allowances  had  been  made  for  taxes,  insurance, 
overhead,  profit,  etc.  Please  be  sure  these  are  included,  and  addressed  in  the 
narrative. 

This  suggestion  has  been  incorporated  and  is  explained  in  appendix  1.  Supervision, 
overhead,  and  inspection  costs  are  included  in  the  SIOH percentage  of  5.5%.  Profit  is 
built  into  the  cost  of  the  materials  and  labor.  All  cost  estimates  were  reviewed  and,  if 
necessary,  revised. 
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pg  28  11)  The  method  used  to  account  for  the  upgrade  of  the  existing  system  in  the  LCCA 
(treating  that  cost  as  a  non-energy  savings  in  the  first  year)  is  ingenious.  However,  I  did  a 
lot  of  reading  and  checking  through  the  report  before  I  figured  it  out.  This  is  covered  in 
Appendix  1;  but  it  would  be  a  good  idea  to  briefly  discuss  the  approach  in  the  narrative. 
Be  sure  to  mention  that  the  entire  cost  of  the  new  fixtures  (not  the  differential)  is  used  as 
the  construction  cost,  and  that  the  upgrade  is  treated  as  mentioned  above. 

This  suggestion  has  been  incorporated  and  is  discussed  in  appendix  1.  Also,  the  detailed 
narrative  contains  a  reference  to  using  the  baseline  cost  as  a  one-time  savings  for 
alternates  2-6. 


pg  30  12)  Change  "Product  Development  Brochure"  to  "Project  Development  Brochure". 
Applies  in  other  locations  as  well. 

This  suggestion  has  been  incorporated. 


Sec  4  13  a)  Move  "Telephone  Conversations",  "Entry  &  Exit  Interviews",  and  "Light  Meter 
Calibration"  to  an  appendix. 

The  "Telephone  "  and  "Interviews"  sections  have  been  moved  to  the  appendix.  The  "Light 
Meter  Calibration" section  remains  in  the  "Miscellaneous Data" section. 


13b)  Change  "Cost  Estimates  (LCCBD)"  to  "Life  Cycle  Cost  Analyses  (LCCID)",  and 
make  a  separate  tab  for  this  section. 

This  suggestion  has  been  incorporated. 


13c)  Provide  a  separate  tab  for  project  documentation.  Put  1391s  &  PDBs  in  this  tab. 
This  suggestion  has  been  incorporated. 


Sec  4  14)  Title  sheet  for  COST  ESTIMATES:  Correct  title  as  discussed  in  comment  13b. 
above. 

This  suggestion  has  been  incorporated. 
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Sec  4  15)  Life  Cycle  Cost  Analysis  Summary  Sheets:  The  energy  savings  are  expressed  in 
MWh,  which  is  logical  for  the  study.  However,  the  convention  for  expressing  HEAP 
energy  savings  is  in  units  of  MMBTU.  Suggest  putting  a  table  in  the  final  report  that  will 
summarize  all  of  the  results  and  include  a  column  for  savings  in  MMBTU. 

This  suggestion  has  been  incorporated.  A  table  will  be  included  at  the  end  of  the  report 
summarizing  results  in  both  MWh  and  MMBTU. 


DD  Form  16)  It  appears  to  me  that  the  projects  developed  might  have  a  better  chance  at 

1391  implementation  if  they  were  treated  as  Operations  &  Maintenance  projects,  ie, 

repair  of  failed  or  failing  systems.  If  so,  a  different  type  of  documentation  might  be 
needed.  This  should  be  discussed  with  Milan  and  AMC  at  the  review  meeting. 

This  suggestion  has  been  noted  and  is  being  considered.  This  consideration  should  not 
affect  the  nature  of  the  energy  study  performed  to  date  since  FEMP  has  the  same  SIR 
and  payback  requirements  as  ECIP. 

App  1  17a)  Provide  a  separate  tab  for  the  appendix. 

This  suggestion  has  been  incorporated. 


17b)  On  the  spreadsheet  examples,  the  alternate  number  is  about  2  spaces  above  the 
example,  which  makes  it  look  as  if  it  refers  to  the  one  above.  Suggest  moving  them  down 
to  just  above  the  example. 

This  suggestion  has  been  incorporated.  Alternate  titles  have  been  moved  down  to 
eliminate  confusion. 


17c)  (23)  Baseline  Total.  Existing  Power:  Change  "in”  to  "is". 

This  error  has  been  corrected. 

17d)  {25}  Baseline  Total.  Total  Power:  In  the  equation,  change  "X"  to  "+". 

This  error  has  been  corrected 

17e)  {44}  Comparison.  Baseline  Power  (kWh):  Change  "multiply"  to  "multiplying". 

This  error  has  been  corrected. 
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17f)  {60},  (61),  {62}:  Since  the  reflectances  are  poor,  the  question  of  improving  them 

may  arise.  A  brief  note  regarding  the  reasons  for  the  existing  colors  may  be  in  order. 

This  suggestion  has  been  incorporated  and  is  explained  in  appendix  1.  The  wall 
reflectances  were  lowered  to  account  for  imaginary  walls  in  the  analysis,  which  in 
reality  have  a  reflectance  of  zero.  The  floors  are  painted  red  with  an  antistatic  coating, 
and  the  ceilings  are  open  A-frame  type  and  painted  black,  which  reduces  the  reflectance 
value  of  each. 


17g)  {62}  Reflectance.  %  Floors:  Change  "values"  to  "value". 

This  error  has  been  corrected. 


17h)  {63}  Fixture  Data,  Coefficient  of  Utilization  ('CLD:  Insert  "upon"  at  the  end  of  the 

second  line. 

This  error  has  been  corrected 


1 7i)  { 65 }  Correct  spelling  of  "lumens" . 

This  error  has  been  corrected. 

17j)  Alternate  3:  Shouldn't  this  be  "Alternate  2"?  Please  check  and  correct  title  and 
paragraph  as  needed. 

This  error  has  been  corrected. 


17k)  { 122} :  An  explanation  of  how  the  Excel  spreadsheet  data  is  used  to  create  input 

for  LCCID  follows  line  {122}.  It  would  be  appropriate  to  insert  a  heading  for  "Life  Cycle 
Cost  Analysis  Summary  Sheets"  at  this  point. 

This  suggestion  has  been  incorporated 


171)  Part  1  -  Investment:  The  recommended  value  for  SIOH  is  5.5%.  Please  correct 
throughout. 

Cost  estimates  have  been  revised  to  include  profit.  SIOH  is  set  to  5.5%  for  all  LCCID 
calculations  in  the  report. 
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17m)  Refer  to  k.  above.  On  the  next  page  is  a  similar  explanation  for  the  LCCID 
calculations  for  the  overall  projects.  Please  provide  an  appropriate  title  to  differentiate  it 
from  the  preceding  material. 

This  suggestion  has  been  incorporated.  A  title  has  been  added  to  separate  this  section. 


App  118)  At  the  end  of  Appendix  1  are  two  pages  with  tables  titled  "INTER.XLS''.  These 
seem  to  be  out  of  place,  and  may  not  even  be  in  all  copies  of  the  report.  They  were 
probably  inserted  to  see  if  the  reviewer  was  still  awake. 

These  pages  have  been  moved  to  the  Miscellaneous  Data  section  and  an  explanation  of 
their  use  had  been  provided.  The  pages  are  used  to  find  the  coefficient  of  utilization  for 
a  specific  fixture,  given  the  room  cavity  ratio. 


App  1  19)  Following  Appendix  1  are  some  handbook  excerpts.  These  could  be  packaged  as 
a  separate  appendix. 

This  suggestion  has  been  incorporated. 

App  5  20)  Include  a  legend  for  the  symbols  used  in  the  floor  plans. 

This  suggestion  has  been  incorporated.  A  legend  has  been  added  to  the  beginning  of  the 
Drawings  Existing/Upgrade  section. 

Vol  II  22)  The  grouping  of  the  spreadsheet  pages  is  confusing.  If  the  spreadsheet  for  a 

particular  building  requires  more  than  one  page,  the  second  page  does  not  appear  until 
several  pages  later.  It  took  me  quite  a  while  to  discover  that  "Building  Total"  was 
different  from  "Page  Total"  and  might  be  on  another  page.  Please  rearrange  as  required. 

The  spreadsheet  pages  have  been  reordered  to  eliminate  confusion. 
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RESPONSE  TO  REVIEW  COMMENTS  ON  THE  INTERIM  SUBMITTAL 
FOR  THE  MILAN  ARMY  AMMUNITION  PLANT 
FY93  LIMITED  ENERGY  STUDY 

Response  to  comments  from  Ronald  Dorsey 

1 .  The  study  indicated  that  the  demand  charge  shall  be  based  upon  a  rate  of  $8.67  per  kW. 
This  figure  is  based  upon  present  demand  of  the  plant  of 4,000  kW.  This  demand  charge  does  not 
seem  to  reflect  the  rates  indicated  in  the  rate  summary  located  in  section  5  of  volume  1.  The 
summary  indicates  that  the  demand  is  $7.63  for  the  first  1,000  kW  and  $8.67  for  any  wattage 
above  1,000  KW.  Study  indicates  that  reduction  in  energy  due  to  fixture  changeout  will  not  be 
below  1,000  kW.  This  is  used  as  justification  of  the  higher  rate.  This  philosophy  does  not  agree 
with  the  rate  schedule. 

None  of  the  alternates  evaluated  will  reduce  energy  demand  below  1, 000  kW.  With  this 
in  mind,  all  energy  cost  savings  should  be  calculated  using  the  $8. 67  rate.  The  first 
1,000  kW demand,  charged  at  $7.63,  has  no  bearing  on  this  study.  This  has  been 
clarified  in  the  detailed  narrative. 


2.  The  drawings  included  in  the  submittal  should  have  a  legend.  This  would  help  in 
identifying  the  new  fixtures  between  the  existing  fixtures. 

This  suggestion  has  been  incorporated.  A  legend  has  been  added  to  the  beginning  of  the 
Drawings  Existing/Upgrade  section. 


3.  The  lighting  calculations  should  include  a  column  indicating  the  watts  per  square  foot  for 
the  different  areas.  This  would  aid  in  determining  if  the  fixture  and  lamp  types  used  are  the  most 
efficient  lighting  in  the  area.  This  item  is  important  in  evaluating  the  energy  requirements  of  the 
building  in  relation  to  function. 

Many  of  the  rooms  studied  included  "imaginary"  walls  added for  ease  of  analysis. 
Showing  watts  per  square  foot  in  these  areas  would  give  an  incorrect  value. 
Furthermore,  watts  per  square  foot  by  itself  is  a  poor  measure  of  a  lamp's  performance 
and  showing  that  value  could  be  misleading.  Other  factors  such  as  lumen  output, 
coefficient  of  utilization,  color  rendering,  and  total  energy  savings  more  accurately 
represent  how  efficient  a  fixture  is. 


4.  The  light  loss  factor  for  the  fixtures  should  be  checked.  The  numbers  seem  to  be  high  for 
the  type  of  fixtures  and  the  cleanliness  of  the  working  environment. 

The  lighting  systems  recommended  all  have  good  lumen  maintenance  over  rated  life. 
Also,  fixture  lumens  were  specified  using  mean  values  rather  than  initial,  so  the  LLF  was 
increased  accordingly.  The  reasons  for  using  high  light  loss  factors  are  explained  under 
Lisht  Output  Calculations  in  the  detailed  narrative. 
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RESPONSE  TO  REVIEW  COMMENTS  ON  THE  INTERIM  SUBMITTAL 
FOR  THE  MILAN  ARMY  AMMUNITION  PLANT 
FY93  LIMITED  ENERGY  STUDY 


Response  to  comments  from  David  Tredrea 
Need  to  insure; 

la)  Over  current  protection  devices  are  sized  to  protect  the  system  against  possible  faults  in 
the  proposed  lighting. 

The  system  we  recommend  maintains  existing  circuit  breaker  loading.  For  this  reason, 
current  protection  devices  will  not  have  to  be  adjusted. 


lb)  Existing  transformers  servicing  the  production  facilities  are  sized  to  operate  at  optimum 
capacity  since  the  proposed  lighting  will  be  more  energy  efficient. 

During  the  field  survey,  AESE  observed  a  number  of  equipment  changeouts  at  the  Milan 
facility.  It  is  our  opinion  that  the  existing  transformers  should  remain  to  accommodate 
these  types  of  changeouts  and future  expansion  that  will  increase  building  kW 
consumption. 


Ic)  Existing  transformers  servicing  the  production  facilities  will  have  the  proper  K  factor 
rating  to  compensate  for  harmonics  that  may  or  may  not  be  added  to  the  system  by  the  proposed 
lighting. 

It  is  the  opinion  of  AESE  that  any  increased  harmonics  produced  at  the  service  entrance 
will  not  affect  the  Milan  facility  and  changing  the  k  rating  of  the  servicing  transformers 
is  not  necessary. 


2)  The  Energy  Conservation  Investment  Program  (ECIP)  is  a  subset  of  the  Military 
Construction,  Army  program.  Although  the  documentation  provided  utilizes  ECIP  format,  the 
work  required  may  not  be  classified  as  construction  t3q)e  work.  Section  II,  Detailed  Narrative, 
paragraph  1  Problem  Statement  of  the  subject  report  states,  "In  all  buildings  it  was  common  for 
the  lighting  systems  to  be  in  a  state  of  disrepair".  If  this  is  in  fact  the  case,  the  existing  systems 
may  be  determined  to  be  failed  or  failing,  which  would  constitute  maintenance  and/or  repair  type 
work.  It  would  be  more  advantageous  for  MAAP  to  pursue  project  funding  via  the  Federal 
Energy  Management  Program. 

This  suggestion  has  been  noted  and  is  being  considered.  This  consideration  should  not 
affect  the  nature  of  the  energy  study  to  date  since  FEME  has  the  same  SIR  and  payback 
requirements  as  ECIP. 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  A  C  -  Building  Lighting 

Building  A-2  R  -  Ramp  Lighting 

Alt  2  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


Delta 

Fixture 

Cost 

r? 

T- 

<N 

cn 

CO 

CM^ 

S. 

CO 

o 

cm" 

0» 

1  (99C'9$) 

5 

CM_ 

to 

CD 

r*. 

CM 

in 

co" 

($2,563) 

co_ 

w 

CO 

w 

r- 

■cr 

CO 

w 

25* 

y- 

CO 

o 

CM 

co" 

CO 

CM 

CO 

o- 

CO 

CO 

tfi 

T- 

co 

O 

cn 

T- 

CO 

CO 

Jo 

In 

cn 

co 

CD 

Si 

CO 

W 

CO 

CO 

52- 

($1,022) 

25* 

r- 

co" 

■»- 

in 

2> 

co" 

si 

<1— 

in 

00 

1-^ 

00 

cm" 

$1,500 

CM 

CO 

o_ 

r-" 

in 

Si 

mm 

i^ 

<N 

0)_ 

r*-' 

c» 

■cr 

CO 

»o_ 

lO" 

CO 

lO" 

o 

o 

O 

in 

m 

Oi 

co" 

o 

o 

CM 

m 

co_ 

r- 

TT 

00 

CO 

cm" 

o 

in 

o 

CO 

fl0_ 

T*" 

o 

in 

CM 

h- 

O 

cm" 

1 

CO 

in 

o_ 

o 

m 

CO 

o_ 

v" 

o 

m 

1 

1 

1 

1 

1 

i? 

co_ 

r*-" 

III 

Q.  CL  e. 

m 

in 

ri 

o 

T- 

CO 

? 

cm" 

CO 

cb" 

o 

o 

in 

m 

a> 

(ji 

o> 

co" 

cn 

in 

in 

in 

T" 

in 

in 

CO 

s 

h- 

cn 

00 

00 

in 

in 

T~ 

CO 

■O' 

5 

O' 

'ir 

0) 

00 

00 

in 

m 

T- 

5 

1 

1 

j 

in 

cn 

if 

CO 

BJ  n  ^ 

m 

CM 

a 

lO 

CO 

00 

a> 

rs." 

CO 

r«- 

o" 

CJi 

in 

o 

CM 

0) 

h- 

cn 

cm" 

cn 

g 

co" 

s 

■O- 

co“ 

m 

CO 

cn 

cm' 

CO 

CM 

O 

in 

cn 

cn 

cm' 

1 

1 

1 

1 

1 

CD 

CO 

O' 

mt" 

cn 

cn 

'cr 

CO 

CO 

■O' 

cn 

cn 

O' 

CM 

O 

cn 

t~ 

ir 

oo_ 

S 

19 

■Hi 

CM 

uo 

s 

s 

B 

1 

1 

I 

1 

i 

I 

s 

i 

1 

B 

B 

B 

cm 

in 

M 

1 

1 

1 

I 

1 

I 

1 

§ 

1 

fl 

fl 

fl 

fl 

fl 

1 

1 

I 

I 

1 

1 

fl 

fl 

fl 

fl 

fl 

fl 

fl 

CO 

u. 

CM 

oo" 

(A 

CO 

C3> 

co_ 

5 

s 

o 

co" 

CO 

CM 

co" 

CO 

O) 

co_ 

5 

CO 

Oi 

CO 

fO 

a> 

in 

oo 

cm" 

t» 

in 

m 

oo 

co' 

cm" 

CO 

cn 

CO 

</> 

CM 

in 

co_ 

CM 

00 

CO 

_ 

CO 

o 

CM 

cm' 

CO 

cn 

CO 

8 

cn 

oo 

o 

cm" 

8 

T-* 

w 

8 

CM 

O 

2^ 

CO 

o 

CM 

cm" 

CO 

cn 

CO 

w 

CM 

O 

CA 

CM 

o 

s 

r- 

h-_ 

n«-" 

<A 

in 

in 

<A 

<A 

in 

in 

<A 

in 

o 

CO 

co“ 

CA 

CO 

CO 

i 

ill 

CM 

CM 

T" 

d 

CO 

C3» 

d 

■Kf 

CM 

CM 

d 

CO 

o 

d 

o 

CD 

in 

cm 

d 

CM 

CO 

d 

in 

O’ 

d 

8 

d 

CM 

d 

CO 

CO 

d 

CO 

o 

d 

CD 

d 

CD 

d 

m 

CM 

cn 

§ 

in 

CM 

cn 

o 

d 

CO 

in 

d 

o 

r«. 

cb 

▼“ 

.3<  %> 
ll  ^  ^ 

C7) 

00 

CM 

CO 

Oi 

CO 

CJ> 

CO 

CM 

CD 

CM 

CO 

cn 

CO 

CM 

CO 

cn 

CO 

cn 

00 

CM 

CO 

cn 

CO 

CM 

CO 

cn 

CO 

CM 

CO 

cn 

00 

CM 

CD 

§ 

oo 

cn 

oo 

S? 

CO 

cn 

CO 

CM 

CO 

cn 

00 

cn 

00 

CO 

cn 

00 

cn 

00 

cn 

oo 

cn 

00 

■ 

CD 

- 

00 

N. 

in 

- 

1 

- 

■^ 

- 

CO 

o 

CO 

T“ 

K 

O 

r^ 

I 

:s 

OO 

o 

u! 

o 

r>. 

1 

2 

o 

X 

s 

OO 

O 

CN 

U- 

00 

o 

ll 

o 

h- 

X 

2 

CO 

o 

LL 

o 

h- 

X 

2 

o 

K 

X 

2 

oo 

o 

CM 

U- 

o 

r^ 

X 

00 

o 

LL 

o 

N. 

X 

s 

CD 

O 

u! 

o 

h- 

X 

Z 

00 

O 

u! 

o 

N. 

X 

o 

n- 

X 

Z 

o 

r«. 

X 

o 

r^ 

X 

2 

OO 

o 

CM 

LL 

o 

h- 

X 

2 

o 

X 

2 

o 

X 

2 

o 

X 

2 

o 

X 

:s 

1 

o 

X 

2 

ip 

O) 

<5 

\n 

CO 

CM 

»- 

«/> 

CM 

00 

C» 

W 

CM 

lO 

OO 

co' 

w 

CO 

in 

00 

CO 

(O 

CM 

CM 

¥> 

CM 

O 

cm" 

5_ 

r"" 

CO 

in 

w 

cn 
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(O 
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CO 
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CO 

oo 

in 

CO 
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CO 

m 
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w 

o 
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tA 

CD 

O) 

cn 

<A 

o 
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<A 

CO 

cn 

cn 

<A 

§ 

<A 
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CM 

CA 

8 

in 

s 

R 

4A 
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-vr 

CO 

CM 

d 

8 

cb 

CM 

CO 

CO 

d 

oo 

o 

d 

o 

CM 

in 

CO 

CO 

d 

r^ 

CM 

8 

8 

d 

o 

CM 

CO 

d 

O 
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d 

o 

d 

O 
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d 

o 

CO 

d 

oo 

CO 

d 

CO 

h- 

d 
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o 
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O 
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d 

CO 
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B 

P 

B 

CO 

CO 

8 

s. 

o 

o 

CM 

CM 

CO 

u. 

O 

o 

CM 

O 

t** 

> 

CM 

L. 

CM 

C4 

U. 

O 

o 

CM 

CM 

U. 

O 

> 

O 

O 

CM 

CM 

LL 

I 

I 

1 

I 

i 

I 

~Q 

> 

1 

s. 

73 

? 

8 

is 

5 

51 
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1 
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fl 

fl 

fl 

fl 
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fl 
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fl 

1 

1 

1 

1 
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1 
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1 
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1  Comparison  j 

Delta 

Fixture 

Cost 

CN 

CM 

($1,267) 

($2,804) 

to 

o> 

|v.“ 

($1,281) 

CD 

W 

($4,718) 

($2,563) 

CM 

CM* 

($1,468) 

■O' 

CO 

« 

($314) 

($3,203) 

($891) 

($634) 

($445) 

y- 

o 

c» 

tn 

O' 

<D 

% 

h- 

to 

CD 

to 

T" 

O’ 

CD 

CD 

■O' 

CM 

o 

to 

nT 

s 

to 

S2. 

($7,450) 

2  ® 
Iw 

1 

1 

1 

1 

1 

$1,500 

00 

CM 

00 

oT 

to 

ts. 

Delta 

Power 

(kWh) 

CO 

CM 

(O 

h-" 

349 

5,269 

CO 

100 

O 

to 

8,531 

o 

o 

CM 

1,440 

2,259 

o 

to 

to 

CO 

250 

2,007 

175 

1,003 

TT 

CM 

to 

1,003 

1.003 

457 

09 

1,003 

709 

2,411 

354 

2,411 

%  ” 

o 

oo" 

■^ 

Prpsd 

Power 

(kWh) 

1  3,954 

o 

?> 

2,718 

o 

C5 

a> 

to" 

310 

to 

4,440 

619 

1,730 

1,236 

to 

908 

155 

494 

s 

•O- 

494 

o- 

05 

O' 

494 

886 

155 

290 

2,027 

to 

O’ 

▼- 

2,027 

869 

33,801  1 

1  11,482 

699 

7,987 

10,778 

409 

lO 

g 

12,979 

o> 

3.170 

3,494 

to 

o 

CM 

2,496 

1,023 

2,995 

329 

1,498 

886 

CO 

o> 

1,498 

lO 

o> 

CM 

O 

C3> 

205 

1,498 

866 

4,438  1 

499 

4,438 

Dyy 

1,902 

(D 

Year 

CM 

in 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

CM 

lO 

CM 

to 

CM 

to 

to 

CM 

to 

CM 

lO 

CM 

to 

CM 

to 

CM 

lO 

52 

52 

CM 

lO 

CM 

to 

CM 

to 

CN 

to 

CM 

to 

CM 

to 

CN 

to 

CM 

to 

CM 

to 

CN 

to 

52 

52 

Mrs/ 

Week 

05 

00 

48 

CO 

CO 

00 

48 

CO 

CO 

O' 

CO 

“O- 

48 

CO 

CO 

48 

48 

48 

CO 

TT 

CO 

O' 

OO 

O’ 

OO 

O’ 

00 

■O’ 

CO 

O' 

CO 

O' 

05 

O’ 

CO 

O’ 

GO 

CO 

DO 

48 

1  Proposed  Fixtures 

New 

Fixture 

Cost 

1  S9.071 

CO 

O) 

co_ 

s 

$6,786 

$14,806 

$1,393 

$696 

$11,105 

to 

OO 

f^ 

cm" 

$4,319 

to 

CO 

o 

co" 

CO 

C5> 

CD 

iA 

$1,851 

<N 

CD 

co" 

iA 

$2,468 

969$ 

a> 

CO 

o 

cm" 

CD 

O’ 

CO 

CM_ 

$1,234 

$1,234 

00 

CD 

O’ 

cm" 

CD 

CD 

o> 

CD 

CD 

$1,234 

$1,207 

$8,446 

$603 

$8,446 

90U0 

$3,620 

$99,780  1 

Pix. 

Load 

(kW) 

GO 

U5 

CM 

d 

1.09 

1  2.38 

1  0.12 

0.06 

1.78 

0.25 

o> 

CD 

d 

09  0  j 

CD 

O 

d 

o 

CO 

d 

d 

0.40 

0.06 

0.20 

C3> 

d 

o 

CM 

d 

OSO 

0.20 

O 

O' 

d 

CD 

O 

d 

g 

d 

CM 

d 

GO 

d 

o 

d 

0.81 

0  to 
D  CO 

D  d 

13.54  1 

Li.  5  E 

O) 

o> 

1  62 

CJ> 

O) 

05 

C55 

CM 

CD 

CM 

CO 

o> 

C5> 

!  62 

99 

a> 

O) 

CM 

CD 

99 

CM 

CD 

99 

-N  C3> 
D  C7> 

CM 

CD 

<j> 

Oi 

<j) 

<3) 

O) 

OJ 

8 

CM 

CD 

O) 

Oi 

00 

to 

00 

to 

g 

00  0 
to  u 

0  00 
■5  to 

Light 

Level 

(fc) 

_ 

<o 

CM 

T* 

CM 

CM 

- 

OO 

h-. 

to 

CO 

to 

1-  CM 

fO 

CM 

CM 

CM 

- 

CM 

CM 

O’ 

-  CD 

o 

CD 

«- 

s. 

I  HP70 

1  F208 

o 

&L 

X 

1  HP70 

00 

O 

u! 

00 

o 

CM 

U. 

O 

h. 

a 

X 

GO 

O 

CM 

U- 

o 

c- 

0. 

X 

o 

h. 

a 

X 

OO 

o 

CM 

a. 

o 

N. 

CL 

X 

CO 

O 

a! 

HP70 

HP70 

00 

o 

CM 

U. 

o 

r^ 

CL 

X 

O 

N- 

0. 

X 

o 

h- 

0. 

X 

O 

h- 

CL 

X 

GO 

O 

a! 

O 

h* 

a 

X 

o 

2 

I 

o 

to 

0. 

X 

HP50  I 

o  c 
to  u 
CL  Q 
X  :] 

5  O 

5  to 

L  Ql 

C  X 

seline  Fixtures 

Total 

Baseline 

Cost 

05 

C5> 

to 

to" 

</> 

to 

CM 

1  $3,962 

1  $6,852 

1  $111 

CD 

to 

</> 

N. 

00 

C*5 

CD" 

CO 

CM 

CM 

■O’ 

o 

CM* 

(A 

5_ 

CO 

to 

c« 

r- 

CO 

io_ 

T-* 

C5> 

C- 

CM 

CD 

$1,577 

$788 

CO 

CO 

CO 

OO 

CD 

CO 

CD 

CD 

h- 

to 

CD 

CD 

■O' 

Ia 

s 

CD 

00 

CO 

CD 

o 

00 

CD 

966$ 

o 

■^ 

CD 

$996 

1  f’’* 
r 

*  CD 

$1,500  1 

$39,951  1 

^  8  f 

^  Si 

o 

(O 

'tr 

1  0.26 

1  3.20 

1  4.32 

1  0.16 

00 

o 

d 

1  5.20 

CO 

CO 

d 

1  1.27 

O 

CO 

o 

d 

o 

o 

d 

OS  1 

o  o 

1-  CD 

=>  d 

i 

d 

090 

O 

CD 

d 

CO 

CO 

d 

co 

r^ 

d 

CO 

o 

d 

090 

§ 

d 

r 

OO 

8 

d 

1.78 
n  on 

0.76 

r 

32.79  1 

Tix 

Watt. 

(W) 

g 

CM 

1  132 

i 

ill 

CM 

CO 

CM 

00 

g 

CM 

CM 

CO 

!  127 

200 

CM 

OO 

8 

CM 

S 

OOS 

10^ 

200 

CO 

OOS 

8 

CN 

CN 

S 

8 

CM 

1 

£ 

8 

CM 

127 

Light 

Level 

(fc) 

o> 

to 

o 

N. 

o 

(t> 

OD 

V 

CN 

rv 

<o 

to 

CO 

cS 

Light 

Level 

(lx) 

609  I 

to 

o 

185 

108 

g 

o 

a* 

O 

CD 

CM 

to 

173 

375 

L 

0 

c 

O 

O 

O 

O 

O 

o 

O 

O 

O 

O 

o 

O 

O 

O  C 

^  O 

O 

O 

O 

o 

O 

O 

O 

X 

X 

X 

q:  Q 

X 

B 

CO 

CM 

CM 

<D 

t- 

CO 

CM 

- 

26 

XT 

o 

T- 

- 

to 

to 

CO  T 

-  CO 

CO 

CO 

CO 

CO 

CO 

- 

CO 

CM 

■O' 

C" 

?  - 

CD 

8 

CN 

|Type 

O 

O 

CN 

F312 

1200 

MV10 

F212 

F212 

o 

o 

CM 

F212 

MV10 

I200 

F212 

I200 

F212 

1200 

^  o 

F312 

1200 

1200 

MV10 

MV10 

F212 

o 

o 

CM 

O 

O 

MV10 

1200 

MV10 

I9nn 

MV10 

New  Panel 

15 

? 

Oi 

c 

2 

5 

5E. 

Room 

No. 

- 

CM 

CO 

to 

CD 

r>^ 

00 

O) 

o 

« 

T-^ 

CM 

ai 

X 

RW 

2 

X 
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CO 
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in 
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iB 

O 

CD 

CN 

CO 

O 

to 

CO 

r- 

co 

w 

o 

iB 

w 

y- 

co 

n 

in 

O' 

tr 

09 

OO 

OO 

o 

iB 

n 

CO 

CN 

CN 

q 

to 

T- 

CD 

($511)  1 

to 

co' 

w 

T“ 

T“ 

in 

<30 

h- 

00 

CN 

iB 

($38,311)  1 

8|l 

(N 

0) 

nT 

o 

? 

lO 

lO” 

(D 

in 

o 
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tn 

in 

CO 

CN 

<0 

T- 

h- 

<N 

00 

CN 

q 

r- 

ts. 

CN 

<39 

CO 

in 

45,699  1 

q:  (1 1, 

m 

m 

CO 

o> 

lO 

<D 

CN 

CO 

lO 

C3) 

O 

V 

<n 

o 

CN 

09 

CD 

09 

CO 

09 

5 

m 

m 

in 

m 

o 

CN 

CO 

CO 

CO 

CO 

CN 

O 

C99 

OO 

00 

CJ9 

CN 

CO 

V 

TT 

'cr 

00 

00 

cn 

"O- 

■O- 

C79 

CO 

CO 

in 
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rr 

o 

t- 
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CO 
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C79 
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09 

09 

CN 
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« 

(O 

n 

afl 

1 

1 
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1 

B 

I 
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B 

B 

CN 

m 

CN 

in 

CN 

in 

CN 

in 

CN 

m 

CN 

in 

CN 

m 

CN 
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CN 

in 

CN 

m 

CN 

in 

CN 

in 

CN 

in 

B 

1 

§ 

1 

§ 

1 

1 

§ 

1 

§ 

1 

1 

CO 

00 

•O- 

CO 

'T 

CO 

CO 

CO 

•O' 

CO 

O' 

CO 

V 

00 

oo 

O' 

CO 

oo 

O' 

00 

l|! 

CM 

oo" 

lO 

CM 

5 

00 

lO 

o 

to" 

00 

co' 

CO 

in 

iB 

'cr 

09 

C39' 

CO 

CN 

CN 

iB 

*2 

m 

O0_ 

co" 

to 

s 

N. 

CN 

t« 

co 

in 

iB 

CN 

m 

co_ 

iB 

C79 

r*^ 

CN 

iB 

CO 

o 

CN 

CN 

iB 

CO 

CO 

iB 

CN 

O 

CO 

00 

w 

CN 

O 

$1,102 

CN 

O 

$2,203 

CO 

in 

iB 

$1,102 

CN 

O 

h*." 

iB 

T~ 

m 

in 

iB 

T“ 

t- 

l>-_ 

r*-" 

iB 

in 

m 

iB 

$3,305 

$78,263  1 
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TT 

CO 

CN 

r- 

In 

co_ 

to 

in 

CN 

t^ 

CN 

o 

co" 

CO 

CN 

iA 

CO 

CN 

5 

(A 

CO 

CO 

iA 

in 

CO 

o 

eo" 

fA 

CN 

O 

to 

<A 

iA 

m 

00 

o 

co" 

iA 

CO 

in 

to 

'ir 

CO 

iA 

00 

CO 

N- 

CN 

iA 

In 

q 

▼“ 

iA 

CO 

in 

iA 

C3> 

CO 

N- 

iA 

in 

CO 

o 

co" 

iA 

CO 

CO 

iA 

00 

CO 

N- 

CN 

iA 

cn 

o 

in 

iA 

CN 

in 

m 

in" 

iA 

CO 

q 

t» 

CN 

O 

m 

iA 

CN 

o 

in 

iA 

in 

CO 

cn 

“O'" 

iA 

to 

q 

iA 

CN 

o 

in 

iA 

CN 

o 

in 

iA 

In 

q 

iA 

in 

« 

iA 

ill 

O 

(N 

CD 

d 

CO 

CN 

d 

m 

d 

o 

CN 

d 

o 

CN 

d 

o 

T- 

d 

CO 

d 

s 

d 

CO 

q 

CO 

(O 

d 

O 

in 

d 

<o 

o 

d 

CO 

CO 

d 

o 

N* 

d 

O 

CO 

d 

CO 

o 

d 

CN 

C3> 

d 

O 

in 

d 

CO 

d 

cn 

d 

d 

S 

cn 

CO 

d 

o 

CN 

d 

8 

cn 

d 

a 

d 

to 

q 

to 

q 

o 

CO 

d 

8 

CO 

iit 

o> 

o> 

a> 

Oi 

CN 

CO 

CD 

C7) 

O) 

O) 

o> 

a> 

O) 

o> 

CN 

CO 

<ji 

(j> 

Si 

CO 

o> 

Oi 

CN 

CO 

CN 

CO 

<?> 

C3) 

C3> 

Oi 

CN 

OO 

CN 

CO 

cn 

cn 

CN 

CO 

CN 

CO 

cn 

cn 

CN 

CO 

cn 

cn 

cn 

in 

CN 

CO 

CN 

CO 

cn 

cn 

in 

cn 

CN 

to 

CN 

CO 

m 

cn 

Light 

Level 

(fc) 

J 

CN 

CO 

o 

CO 

CN 

CN 

- 

o 

m 

o 

o 

in ; 

o 

o 

CO 

o 

O 

m 

o 

o 

O 

cn 

CN 

o 

O 

00 

CN 

o 

o 

to 

8 

1 

O 

a 

I 

o  1 

a! 

X 

CN 

▼“ 

fZ 

o' 

: 

CL 

X 

o 

a 

X 

o 

a 

X 

o 

0. 

X 

CN 

c 

o 

h- 

CL 

X 

CN  ' 

C 

CN 

u. 

o 

0- 

X 

CN  1 

£ 

CN 

LL 

o 

a 

X 

o 

h- 

0. 

X 

CN 

CN 

Li. 

CN 

m 

Li¬ 

o 

a 

X 

CN 

LI. 

CN 

2 

o 

N. 

O. 
X 

CN 

\Z 

o 

£ 

X 

O 

& 

X 

CN 

l2 

CN 

lZ 

o 

a 

X 

o 

a 

X 

CN 

CO 

Li. 

CN 

2 

o 

qI 

X 

total 

Baseline 

Cost 

CO 

00 

CO 

in 

in 

CN 

iA 

m 

CD 

CO 

CN 

C/» 

CO  i 
CO 

«9 

CO 

00 

h- 

(A 

0) 

'IT 

h- 

CO 

CO 

1A 

CO 

o 

<o. 

i 

iA 

iA 

h- 

w 

iA 

iA 

q 

iA 

CO 

q 

8 

iA 

en 

CO 

iA 

r- 

5_ 

T* 

iA 

CO 

r- 

co 

iA 

q 

CN  i 

s 

iA 

o- 

cn 

co" 

iA 

eo 

00 

iA 

CN 

o 

in 

iA 

CN 

O 

in 

iA 

in 

co" 

iA 

8 

r*- 

iA 

CN 

o 

in 

iA 

CN 

o 

in 

iA 

h- 

to 

q 

5 

s 

u 

3 

S  CN 
^  iA 

"RT” 

Load 

(kW) 

o 

(O 

<D 

o 

o 

CO 

CN 

d 

o 

CO 

o 

CO 

d 

o 

CO 

d 

O 

■O' 

d 

CO 

d 

o 

h- 

d 

CO 

q 

CO 

CO 

d 

o 

n; 

CO 

O 

d 

CO 

CO 

d 

O 

q 

o 

q 

00 

O 

d 

CN 

cn 

d 

o 

n; 

CO 

d 

cn 

d 

o 

q 

CO 

q 

o 

CO 

CN 

O 

CO 

d 

CO 

q 

CO 

q 

o 

N” 

CN 

O 

CO 

d 

to 

q 

CO 

q 

o 

q 

j 

O 

CN 

cn 

CN 

TT 

Watt. 

(W) 

O 

o 

CN 

o 

:0 

CN 

CN 

CO 

o 

o 

CN 

o 

o 

CN 

o 

o 

CN 

o 

o 

CN 

CN 

CO 

o 

o 

CN 

CO 

CN 

CO 

o 

o 

CN 

CN 

00 

CN 

CO 

8 

CN 

o 

o 

CN 

CN 

CO 

(N 

CO 

T“ 

o 

o 

CN 

CN 

oo 

CN 

CO 

o 

o 

CN 

CN 

CO 

O 

O 

CN 

i 

CN 

CO 

CN 

CO 

O 

o 

CN 

o 

o 

CN 

CN 

to 

CN 

CO 

o 

o 

CN 

i 

Light 

Level 

(fc) 

CJ> 

CN 

o> 

CO 

o 

iT 

CN 

CO 

CO 

CN 

h- 

CN 

O' 

CN 

Light 

Level 

(lx) 

m 

m 

CO 

in 

m 

1"^ 

CN 

o 

CO 

O 

in 

CN 

O 

cn 

CN 

o 

CO 

CN 

-j  o  o 

O 

O 

'o 

o 

o 

O 

o 

'o 

O 

O 

O 

O 

o 

o 

O 

O 

o 

O 

O 

o 

O 

O 

O 

O 

o 

O 

O 

o 

o 

o 

o 

O 

B 

CO 

in 

CN 

<3) 

CO 

CO 

CN 

CO 

in 

m 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Bl 

CO 

00 

m 

r^ 

1 

o 

§ 

o 

o 

CN 

CN 

CO 

u. 

§ 

o 

o 

CN 

o 

o 

CN 

o 

o 

CN 

CN 

\2 

o 

o 

CN 

?) 

ll 

CN 

lZ 

o 

o 

CN 

CN 

CN 

Li. 

CN 

« 

Li- 

o 

§ 

I 

§ 

1 

a 

1 

1 

a 

a 

a 

a 

o 

s 

CN 

lZ 

CN 

lZ 

o 

o 

CN 

fl 

c 

1  1 
;  g) 

!i£ 

Room 

No. 

- 

CN 

CO 

< 

'tr 

P” 

CD 

N* 

• 

in 

• 

CO 

1 

a 

1 

1 

a 

a 

1 

a 

1 

a 

a 

1 

I 

a 

a 

h- 

I 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  A  C  -  Building  Lighting 

Building  A-3  R  -  Ramp  Lighting 

Alt  5  L  -  Loading  Lighting 

_ *  -  Non-Explosion  Proof  Fixtures 


Comparison  | 

Delta 

Fbdure 

Cost 

o 

CO 

tN 

cn 

CO 

w 

CM 

CO 

CO 

e 

o> 

CO 

o 

a 

1 

($3,381)  1 

V 

cn 

CO 

CD 

h- 

to 

<d" 

$2. 

($1,690)  1 

n- 

to 

CM 

cm" 

($1,690)  1 

N. 

m 

CM 

n-" 

w 

($43,261) 

N. 

co" 

to 

Delta 

Power 

(kWh) 

0) 

<o 

CM 

«n 

o 

cn 

o 

q^ 

T“ 

o 

O 

6,380 

CM 

f- 

CN 

o 

to 

CM 

O 

CD" 

1,063 

9H.'t 

cn 

CD 

o_ 

OO 

h- 

cn 

r 

25,726 

▼“ 

CD 

o 

h-* 

to 

Prpsd 

Power 

(kWh) 

00 

cm" 

s 

cn 

i 

8 

CM 

CO 

cn 

CO 

CN 

CD 

o 

CO 

CN 

CD 

CO 

00 

CD 

CM 

cn 

t- 

co 

CN 

TT 

cn 

CD 

to 

■cr 

cn 

CD 

to 

cn 

to 

CM 

to" 

r* 

56,762  1 

Baseline 

Power 

(kWh) 

1^ 

CO 

CD 

N.' 

Oi 

CN 

cn 

CO 

a 

to 

O 

CM 

2,636 

CO 

CO 

0)_ 

co" 

to 

O) 

CD 

CN 

CD 

CN 

cn 

CO 

CD 

CD 

00 

CD 

r*- 

CD 

CD_ 

CO 

CD 

CO 

cn 

to 

cm" 

J 

40,979  1 

cn 

to 

OO 

cn 

▼“ 

1  ^ 

CN 

CN 

to 

CN 

to 

CN 

(O 

CM 

to 

CN 

to 

CM 

to 

CM 

CO 

CM 

to 

CN 

to 

CM 

to 

CM 

to 

CM 

to 

Hrs/ 

Week 

CO 

OO 

CO 

00 

00 

00 

CO 

OO 

00 

n- 

OO 

n- 

00 

CO 

n- 

CD 

n- 

Proposed  Fixtures 

New 

Fixture 

Cost 

$6,786 

CO 

CD 

CO 

OO 

cn 

c- 

to 

to" 

CO 

$10,860 

o 

CM 

CO 

cn" 

CO 

CO 

CD 

CO 

CO 

CO 

to 

CN 

o“ 

CO 

o 

o 

CO 

CM 

00 

CO 

h- 

« 

r-' 

to 

y* 

$96,898  1 

^  8  f 

O) 

q 

cn 

»- 

o 

8 

d 

00 

o 

<5 

CO 

q 

q 

8 

d 

cn 

T“ 

d 

CD 

CD 

d 

d 

cn 

CM 

d 

d 

CD 

d 

T- 

(d 

n* 

CM 

CM 

Watt. 

(W) 

a 

0) 

CN 

cn 

Oi 

Oi 

CM 

00 

CM 

cn 

T- 

OO 

to 

CO 

to 

CM 

cn 

OO 

to 

OO 

to 

OO 

to 

OO 

to 

OO 

to 

Light 

Level 

(fc) 

S 

- 

CM 

- 

00 

cc 

T- 

CO 

- 

h- 

cn 

cn 

CO 

cn 

(O 

CD 

n- 

1 

OZdH 

CN 

LL 

O 

a 

X 

CN 

Li. 

CM 

n 

u. 

o 

2 

I 

X 

CN 

S 

O 

to 

0. 

X 

X 

o 

to 

0. 

X 

o 

to 

£L 

X 

o 

2^ 

Baseline  Fixtures 

Total 

Baseline 

Cost 

CM 

00 

cn 

o' 

(A 

cn 

CO 

</> 

CO 

CO 

r- 

CO 

to 

(O 

CM 

o 

to 

(/> 

OO 

CO 

CD 

cn 

CM 

CO 

cn 

CO 

CO 

! 

00 

r^ 

CO 

CO 

O 

CM 

r- 

CO 

CD 

to 

5 

o 

CM 

CD 

8 

CO 

$8,056  1 

n- 

o’ 

n- 

to 

Pix. 

Load 

(kW) 

o 

CM 

fO 

cn 

d 

O 

CO 

b 

CO 

o 

d 

CO 

q 

o 

CO 

cn 

O 

CM 

<n 

d 

o 

cn 

o 

CO 

id 

O 

CD 

d 

o 

CO 

d 

CM 

q 

CM 

V 

CO 

o 

tf> 

'tr 

U.  5  S. 

8 

CM 

CM 

cn 

o 

8 

CN 

CO 

ICN 

itn 

o 

o 

CM 

o 

o 

CM 

CM 

cn 

o 

o 

CM 

_ 

iO 

o 

CM 

o 

o 

CM 

o 

o 

CM 

CN 

Light 

Level 

(fc) 

CM 

icn 

CN 

r- 

CO 

Light 

Level 

(lx) 

lO 

CN 

CM 

,o 

to 

CM 

o 

CM 

-J  o  u 

O 

|o 

L 

o 

O 

O 

q: 

a 

CC 

cc 

q: 

cc 

CC 

B 

CO 

'  t- 

cn 

T- 

00 

CD 

CO 

h- 

cn 

'cr 

cn 

CO 

CD 

00 

CO 

CM 

1 

o 

§ 

:CN 

l2 

o 

o 

CM 

C! 

CM 

cn 

LL 

o 

o 

CM 

O 

O 

CN 

CM 

to 

li. 

O 

o 

CN 

o 

o 

(N 

o 

o 

o 

§ 

"o' 

> 

s 

Page  Total 

"w" 

8 

2 

‘3 

Room 

No. 

CO 

a 

S 

CN 

tr 

cn 

CC 

QC 

O 

\CC 

Q 

cc 

cn 

O 

oc 

-//I 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  ’  Beit  Lighting 

Manufacturing/Assembly  Line  A  C  -  Building  Lighting 

Building  A-3  R  -  Ramp  Lighting 

Alt  6  L  -  Loading  Lighting 

_ *  -  Non-Explosion  Proof  Fixtures 


1  Comparison  | 

Delta 

Fixture 

Cost 

S' 

CO 

CN 

W 

to 

CN 

($1,255)  I 

S' 

s 

f 

V 

to 

to 

e. 

CO  c 

T-  Ci 

zt 

r  S' 

g  ^ 

L  ^ 

O 

T- 

to 

& 

s 

to 

C) 

w 

to 

to 

CO 

to 

CN 

W 

to 

e 

in 

to 

V 

V 
w 

o 

? 

s 

CN 

($3,802) 

CO 

to 

00 

e 

($5,069) 

($2,236) 

s 

St 

S 

S 

in 

w 

($5,069) 

to 

q 

S 

S 

($5,069) 

CJ3 

to 

o_ 

in' 

to 

p^ 

CN 

e. 

o 

o 

q 

5* 

($61,765)  I 

ill 

oo 

o 

CN 

CN 

to 

O 

CN 

a> 

V 

CO 

CN 

to 

co" 

00 

o 

CN 

00 

o 

CN 

m 

CO 

in 

CO  0 
CN  C 
o_  c 

> 

!-« 

CN 

o 

in 

1^ 

(D 

to 

CN 

CN 

to 

O 

CN 

o 

in 

CO 

CN 

CN 

T“ 

N. 

CN 

8 

03 

o_ 

CO 

CN 

00 

C33 

CO^ 

oo 

in 

oo 

oo 

03 

to_ 

y 

00 

03 

to_ 

CN 

to 

CO 

■V 

00 

o 

CN 

oo 

CJ3 

to_ 

00 

133 

to_ 

CN 

to 

O 

CN 

to 

TT 

CN 

s 

o 

O) 

CM 

CO 

V 

o 

CO 

o» 

CO 

00 

o 

O) 

CN 

o 

o> 

CN 

in 

'ir 

m 

in 

c 

S  <■ 

0 

■O' 

CN 

in 

in 

N. 

O) 

in 

'0' 

CO 

m 

in 

to 

CO 

o_ 

CN 

o 

w 

t33 

CN 

03 

03 

1^ 

in 

00 

to 

CN 

to 

o 

o 

8 

CN 

to 

to 

CN 

oo 

to 

CN 

GO 

in 

T“ 

o 

CJ) 

CN 

00 

to 

CN 

tZ3 

to 

CN 

'tr 

to 

in 

CN 

q 

0) 

i  if 

w  O  ^ 

<T3  n 

CO 

O) 

VI 

to 

o> 

O’ 

CN 

O) 

in 

CO 

CO 

O) 

V 

V 

CO 

Oi 

v_ 

00 

OJ 

00 

C33 

t3> 

o> 

CN 

CO 

h-  ti 
'ir  c 
tl 

c 

0 

0  T 
0  CO 
N  t-" 

Oi 

V 

ci 

in 

o 

CN 

N. 

'IT 

to 

in 

O) 

o> 

to 

03 

V 

CN 

8 

CN 

8 

CO 

CN 

03 

V 

to‘ 

t33 

O 

03_ 

in 

03 

03 

CN 

to 

to 

to 

CN 

o 

03 

'T 

<d 

00 

Gi 

V_ 

to 

to 

to 

CN 

to 

to 

to 

CN 

o 

03 

q 

in* 

00 

C33 

V 

to 

to 

to 

CN 

to 

to 

to 

CN 

to 

t73 

CN 

to 

q 

CN 

p^ 

II 

m 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

m 

CN 

in 

CN 

in 

CN  C 

in  u 

N  CN 

0  in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

m 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

^  1 

CO 

oo 

CO 

oo 

<D 

03 

V 

00 

00 

■N* 

oO  a 

0  00 

T  V 

00 

CO 

"IT 

oo 

'T 

to 

-O- 

CO 

'T 

oo 

N" 

CO 

'tr 

00 

N- 

00 

00 

00 

V 

00 

oo 

00 

•O' 

CO 

00 

'tr 

00 

00 

'tr 

oo 

TT 

00 

'T 

00 

1  Proposed  Fixtures 

l|l 

h- 

o 

CN 

o 

£_ 

CO 

o> 

co^ 

</» 

8 

CO 

co“ 

o 

CN 

o 

CN 

CO 

o 

to 

<A 

8 

to 

T 

r-  h 

o_  U 
co‘  U 
« 

-  CN 

o  to 
0  ^ 
0*  to" 

9  *0 

o 

to" 

(A 

to 

o> 

to 

</> 

tN 

00 

ci 

Vi 

CN 

Vi 

O 

oo_ 

Vi 

CO 

03 

CO 

Vi 

■O’ 

N. 

OO 

■V' 

Vi 

o 

to' 

Vi 

CO 

03 

00 

h-. 

V 

Vi 

to 

CN 

Vi 

r*. 

in 

in 

Vi 

o 

to 

in 

Vi 

r^ 

o 

CN 

Vi 

in 

in" 

Vi 

in 

Vi 

to 

CN 

00 

O'* 

Vi 

p^ 

o 

CN 

S 

T- 

P^ 

m 

in" 

Vi 

m 

m" 

Vi 

o 

® 

Vi 

O’ 

to 

V 

03 

Vi 

m 

CN 

C> 

r^ 

d 

CN 

d 

in 

CO 

d 

CN 

d 

CN 

d 

to 

O 

d 

CO 

o 

d 

CJ)  C 
CN  U 

d  c 

?  ^ 
:>  d 

o> 

CN 

d 

to 

o 

d 

?3 

d 

CO 

CN 

d 

d 

to 

o 

d 

to 

d 

03 

CN 

d 

CN 

d 

to 

d 

to 

CN 

d 

o 

in 

d 

CN 

in 

d 

CN 

d 

o 

in 

d 

o 

in 

d 

d 

CN 

d 

o 

in 

d 

O 

in 

d 

P^ 

d 

s 

o6 

III 

CO 

lO 

00 

m 

CN 

to 

00 

in 

00 

in 

oo 

m 

CO 

m 

(N 

CO 

00  c 
m  (1 

N  CN 

0  to 

00 

in 

CN 

to 

CN 

to 

to 

in 

s 

CN 

to 

CN 

to 

to 

in 

CN 

CO 

CN 

to 

00 

in 

CN 

to 

oo 

m 

8 

CN 

to 

CN 

to 

CO 

in 

oo 

in 

tN 

to 

CN 

to 

oo 

in 

Sll 

-J  "  ^ 

B 

CN 

<n 

CN 

to 

CN 

CN 

- 

- 

m  a 

3  in 

in 

- 

m 

to 

- 

r^ 

U3 

CN 

to 

j 

00 

03 

CN 

GO 

oo 

oo 

CN 

oo 

00 

to 

5 

y 

O 

in 

0. 

X 

o 

I 

00 

o 

CN 

ll 

i 

X 

o 

s 

X 

o 

in 

0. 

X 

o 

in 

0. 

X 

00 

o 

CN 

u_ 

o  a 
in  c 
X  c 
X  u 

3  oo 

3  O 

M  CN 

L  U. 

o 

in 

a. 

X 

CO 

O 

(N 

U. 

00 

o 

CN 

Ll 

o 

in 

0. 

X 

o 

in 

D. 

X 

oo 

o 

CN 

Ll 

00 

o 

CN 

IL 

o 

in 

a 

X 

00 

O 

CN 

U. 

CO 

o 

CN 

UL 

'8 

CL 

X 

CO 

o 

CN 

IL 

o 

in 

X 

X 

O 

in 

0. 

X 

OO 

O 

CN 

iL 

CO 

o 

CN 

IL 

o 

in 

a 

X 

o 

in 

0. 

X 

CO 

o 

CN 

Ll 

00 

o 

CN 

Ll 

o 

£ 

X 

Baseline  Fixtures 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/ Assembly  Line  A  C  -  Building  Lighting 

Building  A-4  R  -  Ramp  Lighting 

Alt  4  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


0«  <NC0OO^s.T~00»-^[>T-Y-00|>oC)00t'Of^CDO00Oc0OOl^C0<D<^<^T- 
^  Q.  e.  <g-*  evT  <N  T-"  CN  cm’  ^  <N  CM’  r-‘  r-’  t-‘  i«-"  t-“  (O  r-’  rt  r-*  ®  ®  V 

§_|>f^?^0»®^0)tDOTO)<NO>OJ<DCN^(5JDCM2<MO>3:®0)<DTr-<r<M2cO<Oa3<o 
S'65l^»"5Q5^CN®<9®®<^®00(DCM^JO(DCM^(NCM^<OCMCO'«r^rCMl-(n<O<Dtn 
Q.Q^^  "  "<OCO  -COtOCOOOCMOOOO(OCM'^(D(DCM’TCMfO^^-<0<D^^CM^“-SS®“ 


0  3t.-t»/T»0)io<Oinio„tfjmco„co^<o^oo^_,£Oco^(Dooco  otocoooco 
J2  2f522Cf>o>o)o>®o)o>o>®c7)0>®2^22o)®2o>o>o>®roo>ojo)co 

■  cjj  .  -  “  “  tjj  -  10  -  cii  ••  m  rri  «  ^  ro  «  »  .  m.  ^ 

■l»0  <0  to  CM  CM  CM  CM 


ISSS^h^^h^^h^r^COhC^h^h^Q^COUocOCDOOflOOOOOCDOOOOOOCDCOOOOOCO 

^  Ur  hr  Ur  ^  ^  ^  U  Nr  ^  ^  U  ^  U  Ur  U  ^  ^  U  ^  ^  U  U  ^  U  ^  ^  ^  ^  ^  § 


*-  OOfOCMCOCO  COCOfM  CN^CM  CM  CMO)  CMCMCM 

ifi|om‘Qcooo»noo.'»rooif>'^olG‘^>TZO^cr)OOrt»ooo 
Q|M-r^^yiOCM<OCMCM^CMCMCD^^CM<o}5'f-'lGS»-CDScO^T- 
^  Is*  S  v>  cm’  r-‘  cm"  cm"  S  cm"  cm*  ^  T-"  S  t-"  S  i-“  Co"  *»  r-’  ^-‘  ▼-" 


to  CM  CM  ^ 

t-  o  lo  «n  CD 

rs^  <0  <D_  CD_  CM_ 

«»  CO  ^  00" 

to  CA  CO 


gSNt^CM^flOtOCMcqcOCDCOCOCMCDv^CMCMOt-iO^t-O^CM^r-CDCMlOCMCMCO 

jsScDOCDcioocbooocjcDoooooocjociot^oocao’o^-cDocDr^ 


ro^l2  2coco22222222222?j222<^?3®><^?i<^o>o><^o)o>o)0)cn 

;>  ^.1®  co^^cooooooooocDcoooooaaoo^cocDcoco^oooo^oooocoaocococDooeo 


ca  S>  -J  CT  g-l 


0)  3  (0  o  s  I 

m  m  q:  5  51 


hq-  M-  CO  T-  CM  O  CO  ^  CM  U-  O  CM 


O  <0  CM  CM  U  K  <0  CO  CO  «2 


PPcmcmOopppppppppcmOooocmOOcmOoooooooo 

XXpcoIXXXIIIIXXXcoIXXIcoXXcjXXIIXXXXX 

55U-li.5S22SS2222Sli-2222li.SSU.S2SS222S2 


iwio^;Op,,coP^cofcP^Sr^r^w2®iQ^02®o>^oo^pr>co®®o>ooc3>.„,^,,«, 
6ir'CO£j®CMlOcOlO«0^lOlOtO;f®CNioM-pvgoOoSiO®®'^'^«fNUNO> 
O  /rT  ^  ^  _“  "T  ^  r**  ^  JS  N*  •  JS  -*h^f^f^tOCN  v^UO 

I  CO  CO  to  CO 


vm5‘Q2®®Q®Q®®2®®®®®®oooocooocoooooooooo 
^  Q>  ^^fM'«“®CMOCMCM'q'CMCMO'q’<OCMOO'CO'q’»-<DM'^0<D<qM'®CMCDCOO 
^-iSSCMr^cbcbCMr^T^’t^r^CDr^T-^T-^CDCDCDT^dcacbdcDCOOT-^CDCDCDCM'r^CDCDlcO 

xS^29Ci!C*22Q2QC)c>CD000CM0000CM00CM000000000 
jC  ra<  OOCOCOOOOOOOOOOOOCOOOOOCOOOCOOOOOOOOOO 


li  il  ^ 


O  to  O  10 

lO  »-  CM  to 
■q-  CO  1-  CM 


O  olo  o  p  0  0  o  p  0  0  o  p  0  0  0  0  G  O  0  0  0  0  0  0  0  0  0  0  o  tr  o:  K  Li  a: 


C  O) 

pis 

5  3  < 

<  S  c 


;i<DtOpCDCMCO  tDpCMCOCMtOCMCOCM 


CoLLtOCOCOCMS® 


18  8  -  - 

CN  CM  CO  CO 


8888888888Sg888SSBBS§§SBBSBSS 

Cf^^GJC^CM^CMCMCMOC®CMCMCCCMCOCM^®^CMCMCMOJ^^^CM 


CO  p  Z  P 

P  p  q:  £r 


;2-SS5SgSS”Sg”.  S  g  g  g  g  g  S  ”-  °-  °- 

2S  ^2^  yy^  yj  yy^  I  I  I  I  I  )  I  1 | 


2fel5S2t:  oomt-oiocococnroiooom 

^oinoo^oo^u^^ _ ^T-^-iooioinooiooirtiO'^-m  ojJmXj 

o_  o_  h-_  o_  o_  o  o_  o^  12  °  °  P.  '^.  P.  °  ^  w  o  rS  o  o  o  o  o  o  lo  ^  ^ 

^  ^  CN  CN  (N  T-“  CO  CO  t-“  cm'  Cm"  t-"  r-'  CM'  t-"  CM'  CO"  t-"  t-“  t-' 

^  ^  r-^  COCOCO^^^ 

S21GS252iQm'^‘^/v^*o^cocotDin^coooa3^oocD^cotD 

P.  P.  CO  ®  O)  <o  '^-  '^-  ®  '^-  ’^-  '^-  '^-  CO  S  CO  ®-  ®- 


'^'  cm"  CM*  CO"  cm'  hr-'  ▼-■  CO 


co'  <o'  co'  cm"  co"  <o‘ 


IOlK!!!KiJ^K^K^^K^^f^^f^k^<^K^CMCMCMCMCMCNfNCMCMCMCMCMCMCMCMCMCMCMCM 

inioMOinioiotouninioioioioiouoHnnnioioioinuotoininioMOiniouniointfjS 


l-^  £  *- ffN  OO^'VCO  OOOO^  r-  CMCNr-COlOT-^^tn'tfv-lOfM^— 

lx  -g  >Q  ^^®COf^N-ffl^OCOCM<NOCMeOOh^aD«MfMg 

I  £  ^  12  G!  ^  ^  ^  ^  ^  <*>'  ^  <o‘  co"  T-'  S 


CO  ®  ®  m  lo  to 

O  O  O  CO  CO  CO 

CN  CM  CN  OJ  <3>  Oi 


Hi- 

il  LL  “J-  ; 

8  ^  w 

”o,.f^  l„. 

i»  iE  .§  i  a  § 

ill?  - 

i'SsI  g- 


S22S2**^29®S**^®*®*oqooooooooo>o®®co<oco<oo>o)oj 

lO'trcOCN^»-;^^T-;eOT^iqiO<OVtO<OCNCNlOCMeOlOtO<OCNCNr-^Mr'^Sr«.h«- 

ooooooooooocDcbdoociooocDCDoooooci^r^r-^ooo 


w  ^|S?  2  9?  2  2  ?>  P  P  P  P  «  ®  h^  h^  ®  o'  h^  o>  <^  M^  o>  o>  c7)  Cf>  <3)  2  2  J){  2  r^  r^  cD  cr)  <7> 
>  ^|01  0>  CD  a>  OT  OJ  0>  CD  0>  2  CD  ®  0>  CD  0>  C7)  CD  CD  C3)  O  0>  O)  (J)  0>  2  2  2  Hr  OT  S  S 


®^®CN^O'<J’^T-COO®®®'^tOcOCNCNtOCMCOtO®®000000®®® 

°°^^?^!^^SS<^^^^^^g^P2PPggg<NCNCNOOOOOO 

aQjaQ.Q.paQ.Q,Q.?jQ.acL(LQ.aa.Ql^Q!aQlDlarj?3?jxxxaaa 

XXXXXLlIXXXU_xxXXXXXXXXXXXXIi.U.11-225XXX 


.c*^tot^r^_r*-  r«^r^  rs.  ioior^r^}v.i<«. 

3?  5  (o«oio®ioSioio^ioS<ocoioto®tn 

*5  ^  CM  ^  ▼-"  (A  T"^  <1-^  M  ▼"'  CN"  Cn"  r-"  r-”  t“"  v*"' 

m  M4A(A  4A  *A  tA  tA  fA  tA  4A  *A  tA 


u  ^  ^ ^ 


to  iO  <0  tOlO 
2S^2*^^^co5G5G<*>oooi^®oo 

®  ®  P  S  P.  P.  2  P.  ^  ^  S  CN  CN  CN  O'  ®  00 
S  JT  Jt”  CN  S  S5  C0“  co"  <o'  ^  cm"  cn" 


Sg88g?ggg82S§gg§88S?§8§SS8S2i?i?9SSS 

tr>-f-T“C>^C3T-^aiT-C3T-^t-v-’^t-C:jOT-dr^»-T-T-^C)CDdWWT^r^T-^r-' 

S9992292S22222929°oooooc3<oc^cMCNcDo>cnr««.f^h-. 

g888g?8888g88888g888S8888”$2«?;:-5J«5! 


Ill  I 


te  I  S 


O  to  O  to  O  to 

®  OT  ^  0>  OO  O 


=  3  ss 

s  2  m  < 


-JooOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO-JOO 
^  CD®ioco®T-®®cMto-»-CDc»io®N.incocors.(oior«-.oitocNCM^5^^5!ieo5^5!!!J 

3?  OOOOOf'^OOOOO'loQQQQQQQQQQQQQCNCMCMOOOOOO 

^  oooooxoooorroooooooooooooo^'^^^ZHHHHX' 

CNCNCMCM^[2£^5^Ci£^{2  —  —  —  —  —  “  —  —  —  —  —  2^^2C2222S2S 

t-CM  <0^  tO®N.  ^  ^  ®CD 
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Manufacturing/Assembly  Line  A  C  -  Building  Lighting 

Building  A-4  R  -  Ramp  Lighting 
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_ *  -  Non-Explosion  Proof  Fixtures 
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"  "  Cteita"" 
Fixture 
Cost 

S' 

CNI 

i. 

($1,209)  I 

CO 

r- 

co 

o 

CO 

CO 

w 

S' 

CM 

o 

CO 

($1,246)  I 

S' 

v- 

<o 

s 

»- 

to 

o 

to 

CM_ 

T-" 

CO 

r- 

co 

w 

o 

CO 

O 

to 

CO 

V 

to 

o 

to 

to 

T- 

to 

8 

CM_ 

ss. 

o 

to 

CO 

CM 

CO 

3 

CM_ 

CO 

CD 

t- 

to 

o 

to 

CM 

in 

in 

S' 

r- 

s 

o 

to 

CM 

in 

in 

CO 

CO 

to 

f 

CM^ 

CO 

O) 

r“ 

to 

o 

to 

($1,209)  1 

o 

¥> 

CO 

CD 

00 

CD 

($13,441)  1 

ill 

r*- 

o 

CN 

h- 

N. 

T“ 

CO 

in 

o_ 

cn 

CO 

00 

a> 

CM 

CO 

o 

CM* 

o 

€0 

CO 

in 

to 

in 

o_ 

o 

€0 

h- 

t“ 

CO 

in 

o_ 

° 

o 

CO 

in 

o_ 

r* 

o 

CO 

m 

o_ 

IS. 

is 

co^ 

o 

IS 

o 

CM* 

IS 

rs 

to_ 

CO 

Is 

is 

o 

<o 

o 

in 

CO 

m 

o_ 

o 

3 

iO 

CD 

CM 

CO 

00 

Is 

T“ 

T“ 

CO 

Is 

Is 

o 

Is 

IS 

w 

T“ 

o 

CO 

Is 

Is 

CO 

IS 

Is 

z 

in 

T" 

to 

ipanson 

Prpsd 

Power 

(kWh) 

O) 

03 

00 

00 

t“ 

CO 

T- 

o> 

in 

CO 

C3> 

CM 

CO 

C3> 

CO 

00 

CD 

CM 

CO 

to 

V 

to^ 

T- 

? 

O’ 

O' 

Oi 

in 

CO 

oo 

»“ 

co^ 

rr 

O" 

■O’ 

CD 

in 

CO 

CD 

o 

O' 

O’ 

O’ 

CD 

m 

CO 

O’ 

? 

CO 

co_ 

o> 

in 

CO 

CD 

CO 

CO 

CO 

CM 

CM 

CM 

CD 

00 

CO 

o> 

O’ 

? 

CD 

CM 

CO 

CO 

oo 

CD 

CD 

CM 

CO 

00 

r-‘ 

to_ 

f- 

CM 

CM 

CM 

m 

o 

CM 

(O 

C) 

T-" 

CD 

m 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

« 

o 

s 

Con 

Baseline 

Power 

(kWh) 

m 

91 

o> 

CM* 

m 

0) 

O) 

cm" 

oo 

CO 

in 

CO 

in 

a 

CD 

cm" 

s 

CO 

CO 

9 

CM 

00 

oo 

<2 

m 

CO 

CO 

cm" 

CO 

CD 

in 

CO 

CD 

? 

00 

CD 

0’_ 

T- 

CD 

in 

CO 

00 

CD 

0’_ 

T- 

in 

CD 

CD 

CM* 

CD 

in 

CO 

in 

CD 

CD 

CM* 

in 

CD 

O) 

CM* 

CO 

CD 

CD 

gj 

CO 

1 

CM 

oo 

CD 

o-^ 

(D 

CM 

to 

CO 

? 

CM 

CD 

m 

CO 

CO 

CD 

O’ 

cm" 

CO 

CD 

CD 

in 

3 

m 

CD 

CD 

CM* 

CD 

in 

CO 

CO 

CD 

CD 

CO 

CD 

CD 

CO 

CO 

CO 

in" 

m 

il 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

m 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

m 

CM 

m 

s 

CM 

in 

CM 

in 

m 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

m 

CM 

in 

CM 

m 

CM 

in 

s 

l| 

00 

"O’ 

(O 

O' 

CO 

00 

o- 

? 

CD 

oo 

O’ 

CD 

O' 

§ 

§ 

00 

-O’ 

9 

§ 

CO 

O’ 

00 

O’ 

CD 

O’ 

00 

O’ 

CO 

O’ 

(O 

o 

CO 

O' 

00 

O' 

00 

O’ 

oo 

o^ 

§ 

00 

O’ 

CO 

O’ 

CO 

O’ 

? 

00 

■o 

New 

Fixture 

Cost 

s 

CM 

cm" 

<A 

00 

CM* 

o 

T“ 

O) 

CO_ 

CO 

CD 

CO 

v» 

s 

CM 

cm" 

CO 

CO 

to 

in 

oo 

Is. 

CM* 

to 

i 

M 

3 

in 

CM 

s 

in 

oo 

rx. 

CM* 

to 

3 

in 

CM 

5 

CM 

O 

in 

CM 

T- 

to 

CM 

o 

T" 

v» 

in 

oo 

IS 

CM* 

to 

in 

CM 

to 

CO 

o 

CN 

CM* 

to 

in 

CO 

is 

CM* 

to 

s 

in 

to 

CO 

CO 

to 

CO 

o 

cm" 

to 

CM 

o 

to 

CO 

CO 

to 

CD 

00 

o 

CM* 

to 

CO 

CD 

CD 

to 

in 

CO 

Is 

CM* 

to 

in 

in 

to 

CO 

in 

to 

in 

CO 

Is 

CM* 

to 

in 

CM 

1“ 

m 

in 

to 

in 

in 

to 

Is 

to 

CD 

CO* 

O’ 

*0 

^  8  f* 
^  a 

<o 

fO 

d 

CO 

in 

d 

oo 

d 

CO 

S 

CO 

d 

CO 

CO 

d 

CO 

d 

to 

in 

d 

CO 

d 

OO 

d 

CO 

CM 

d 

CO 

in 

d 

OO 

d 

CO 

CM 

d 

CO 

d 

00 

d 

CO 

CM 

d 

m 

d 

CO 

in 

d 

CO 

CM 

d 

CD 

to 

d 

CO 

in 

d 

CD 

o 

d 

to 

d 

? 

d 

oo 

d 

CO 

d 

o 

O’ 

d 

to 

d 

CO 

in 

d 

cn 

o 

d 

00 

o 

d 

to 

in 

d 

CO 

CM 

d 

CD 

o 

d 

CD 

o 

d 

in 

CO 

CD 

?d  Fixtures 
Pix.' 
Watt. 
(W) 

s 

CM 

CO 

00 

CO 

t- 

CM 

CO 

nr- 

s 

CM 

CO 

CM 

CO 

3 

o> 

00 

CM 

to 

CM 

CO 

CD 

CO 

CM 

to 

CM 

CO 

CD 

OO 

2 

CD 

00 

Si 

<o 

3 

CD 

CD 

Si 

CO 

r- 

oo 

CM 

to 

T- 

CM 

CO 

s 

00 

CM 

to 

CM 

CO 

CM 

CO 

Si 

CD 

CD 

CM 

CO 

Si 

to 

T- 

CM 

to 

t- 

CD 

CO 

Si 

oo 

Propos< 

Light 

Level 

(fc) 

I 

CM 

CM 

- 

o 

ii 

M 

CM 

CM 

o 

H 

1 

CM 

o 

o 

CM 

o 

CM 

O’ 

o 

O’ 

O’ 

t“ 

o 

to 

CM 

o 

CO 

r“ 

M 

- 

o 

O’ 

o 

T" 

CO 

CD 

g. 

o 

r- 

X; 

Si 

CM 

IS 

U. 

O 

X 

z 

CM 

S 

U. 

CM 

S 

U. 

o 

h- 

X 

s 

CM 

S 

LL 

CM 

S 

LL 

I 

O 
fs.  I 

x; 

O 

|s- 

X 

z 

CM 

t- 

CO 

u. 

CM 

S 

O 

IS. 

X 

z 

CM 

IL 

CM 

U. 

O 

|X- 

X 

z 

CM 

2 

o 

IS. 

X 

z 

CM 

ll 

CM 

n 

UL 

o 

is 

X 

z 

CM 

LL 

o 

|S 

X 

z 

CM 

CO 

u. 

CM 

2 

o 

|S 

X 

z 

CM 

LL 

CM 

2 

CM 

LL 

CM 

LL 

o 

IS 

X 

z 

CM 

LL 

CM 

2 

CM 

s 

LL 

o 

IS 

X 

z 

o 

Is 

X 

z 

— TStT- 

Baseline 

Cost 

h-  i 
r-  : 
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rx^ 

In 

00 

CO 

r*. 

(A 

00 

oo 

h- 

(A 

Oi 

in 

r- 

CO 

in 

CA 

CO 

CO 

to 

CO 

in 

r“~ 

to 

i 

00 

00 

1^ 

to 

00 

00 

to 

in 

CM 

to 

CO 

in 

s 

oo 

00 

in  1 
CM 

: 

to! 

00 

CO 

IS. 

to 

in 

CM 

’1— 

to 

s 

Is 

to 

Is 

Is 

in 

to 

in 

CM 

w 

Is 

is 

in 

t— 

v» 

Is 

|S 

in 

T” 

CD 

O’ 

IS 

to 

(O 

to 

§ 

T- 

v> 

CO 

oo 

CO 

CO 

to 

Is 

CO 

in 

CD 

in 

Is 

to 

in 

o 

Is 

to 

CO 

in 

to 

Is 

Is 

in 

in 

CM 

Is 

to 

in 

CM 

in 

o* 

CO 

^  8  § 

O  ! 

o 

CM 

o 

CO 

d 

o 

CO 

d 

CO 

CM 

d 

o 

CM 

T~ 

CO 

d 

o 

q 

o 

CO  1 

c>  1 

s 

d 

CO 

CM 

d 

8 

3 

d 

CO  1 
CMI 

d  1 

CO 

T“ 
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o 

CO 

d 

CO 

CM 

d 

o 

CO 

d 

o 

CM 

CD 

CM 

d 

o 

CM 

s 

o 

O' 

d 

CO 

d 

o 

o 

3 

d 

CO 

d 

3 

CO 

CM 

d 

3 

3 

d 

CO 

o 

d 

CO 

CM 

d 

o 

O’ 

d 

3 

d 

3 

CM 

CM 

1  li.  5^ 

o 

O  ! 
CM  1 

! 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

CM 

CO 

T* 

o 

o 

CM 

CM 

CO 

T“ 

3 

CM 

o 

o 

CM 

o 

o 

CM 

CM 

to 

3 

CM 

o 

o 

CM 

CM 

CO 

CM 

CO 

o 

o 

CM 

CM 

CO 

T" 

o 

o 

CM 

o 

o 

CM 

CM 

to 

o 

o 

CM 

8 

CM 

o 

o 

CM 

CM 

to 

o 

o 

CM 

o 

o 

CM 

CM 

to 

o 

o 

CM 

CM 

to 

o 
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CM 

o 

o 

CM 

CM 

CO 

o 

o 

CM 

CM 

to 

o 

o 

CM 

o 

o 

CM 

seline  Fi> 
Light 
Level 
(fc) 

CM 

S 

CM 

CO 

CO 

CM 

O’ 

m 

CO 

O’ 

CO 

m 

o> 

O’ 

Is 

m 

CM 

- ^ 

Light 

Level 

(lx) 

»“ 

S 

CO 

? 

CO 

3 

CO 

in 

IS. 

? 

O’ 

m 

CD 

m 

o 

CO 

O’ 

o 

o 

CO 

o 

CO 

CD 

o 

o 

CO 

o 

|s 

CM 

..J  o  o 

O 

CD 

o 

m 

CD 

O 

o 

CD 

o 

O 

o 

CD 

O 

a 

o 

o 

O 

o 

CD 

o 

o 

03 

o 

o 

(D 

o 

o 

CD 

03 

m 

o 

o 

OQ 

o 

o 

o 

j _ 

B 

lO 

CQ 

CO 

CO 

CM 

CO 

- 

in 

CO 

CO 

CM 

in 

CO 

CM 

CM 

CO 

CM 

CO 

CO 

CM 

CO 

CO 

CM 

- 

in 

CO 

r- 

in 

CM 

in 

!cm 

CO 

CM 

CM 

CM 

oT 

1 

o 

§ 

O 

§ 

o 

s 

o 

§ 

CM 

S 

u. 

o 

§ 

CM 

I 

CO 

Li. 

o 

o 

CM 

o 

§ 

o 

o 

CM 

CM 

S 

LL 

'o 

;o 

CM 

o 

iO 

CM 

— 

CM 

CM 

LL 

o 

s 

CM 

T“ 

CO 

LL 

o 

§ 

o 

o 

CM 

CM 

u. 

o 

s 

o 

§ 

!o 

§ 

CM 

?3 

u. 

o 

§ 

'o 

§ 

CM 

2 

o 

0 

CM 

?5 

LL 

o 

§ 

o 

§ 

CM 

CM 

LL 

o 

§ 

CM 

?5 

LL 

o 

o 

CM 

o 

o 

CM 

15 

? 

0) 

CD 

u 

Room 

No. 

in 

CO 

IN. 

L 

00 

iCD 

i'“ 

o 

CM 

T~ 

CM 

CM 

CM 

to 

CM 

_ 

O’ 

CM 

in 

CM 

CO 

CM 

I  ? 

'T3 

I  i 

m  6 


3 

I 

I 

•i  2  .1 

.g>  -I  o, 

-J  O)  0. 

§■■5  4^ 

I  8  S 

>J  2 

a:  _j «’ 


1 

8. 

E 

5 

Delta 

Fixture 

Cost 

CM 

in 

in 

(A 

_ 0? _ 

CO 

T“ 

CO 

w 

CO 

0) 

($1,450)  I 

OO 

o> 

_ 2! _ 

\n 

e 

_ 9* _ 

o 

<A 

in 

o 

CA 

C^ 

r 

CO 

FT 

r* 

CO 

O 

CA 

($1,205)  1 

00 

cn 

<A 

($313) 

1  f 

$63 

1  0$ 

CO 

cn 

CA 

($1,964) 

s 

0'_ 

T* 

1  961.$ 

($626) 

{  0$ 

($5,727) 

($2,900) 

$0 

$0 

($1,450) 

$198 

$198 

($1,137) 

($1,137) 

($313) 

($22,509) 

Delta 

Power 

(kWh) 

1,508 

O 

s 

T* 

CO 

co" 

CO 

h- 

O 

1,830 

O 

o 

1,830 

O 

CO 

in 

1,053 

O 

cn 

CM 

CO 

CO 

CO  0 
in  V 

o  “ 

2  cn 

o 

CO 

h- 

R 

CO, 

3.437 

CO 

fs. 

r». 

2,107 

o 

O' 

r^ 

OO 

co" 

O' 

00 

co" 

o 

o 

3.437 

CO 

rs. 

rs. 

h. 

O' 

CO 

CO 

cm" 

2.384 

1,053 

45,647 

Prpsd 

Power 

(kWh) 

CO 

GO 

O) 

o> 

in 

<o 

i 

CM 

CM 

CM 

in 

in 

in 

T*" 

CM 

CM 

CM 

a> 

m 

to 

CO 

CO 

CD 

00 

OO 

o> 

in 

8 

CO 

CO 

CO 

1,318 
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i 

cn 

St 

CO 

OO 

CM 

CM 

CM 

^  cn 

»  S! 

to 

00 

00 

cn 

CM 

CM 

CM 

1,318 

m 

•G 

in 

CM 

CM 

CM 

m 

OO 

OO 

00 

00 

cn 

CO 

CO 

O'" 

3,110 

O) 

CM 

CO 

00 

00 

cn 

1,555 

CM 

8 

CM 

CM 

CM 

T* 

i 

33,991 
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Power 

(kWh) 

<o 

O) 

cm" 

m 

(O 

OO 

5. 

00 

O) 

o> 

CM 

C3> 

C3> 

TT 

CO 

S 

<2 

m 

CO 

2,496 

00 

00 

cn 

in 

o 

CM 

CO 

O) 

“O' 

cm" 

1,318 

1,498 

00 

cn 

"T 

cn 

CM 

CO 

1,647 

00 

cn 

cn 

00  M 

cn  c 

r-"  C 

s 

CO 

GO 

cn 

(O 

cn 

cn 

OO 

s 

o> 

CM 

8 

O'" 

00 

cn 

cn 

2,995 

00 

00 

cn 

8,486  1 

s 

cn 

cn 

cn 

CM 

CO 

00 

00 

cn 

4,992  1 

OO 

cn 

CD 

00 

cn 

cn 

o 

cn 

o 

<o" 

O' 

9 

co" 

1 

r- 

79,637 

^  io 

1  ? 

CM 

m 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

m 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM  C 
in  u 

M  CM 

0  in 

CM 

in 

J 

CM 

in 

CM 

in 

CM 

in 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

m 

CM 

in 

CM 

in 

S 

CM 

in 

CM 

in 

CM 

in 
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00 

00 

00 

00 

00 

O' 
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O' 

00 

nr 

OO 

00 

•O' 

OO 

00 

O' 

00 
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00 

M- 

00 

O' 

OO 

00 

O' 

OO 

O' 

CO  a 

0  00 
r  O' 

00 

O' 

OO 

O' 

00 

O' 

CO 

O' 

00 

O' 

00 

O' 

OO 

O' 

CO 

O' 

00 

O' 

00 

O' 

00 

O' 

OO 

O' 

00 

O' 

9 

9 

OO 

O' 

00 

O' 

1  Proposed  Fixtures 

New 

Fixture 

Cost 

O) 

OO 

o 

cm" 

<A 

m 

CM 

CM 

O 

in 

m 

(A 

$3,855 

in 

in 

tA 

in 

CM 

$1,652 

CO 

00 

CD 

in 

CA 

m 

co_ 

in 

CM 

CM 

O 

CM 

O 

CO 

CO 

in 

OO 

fs. 

cm" 

CA 

in 

in 

CM  0 
O  ^ 

T-  M 

CA  « 

969$ 

€0 

OO 

in 

in 

CA 

in 

00 

cm" 

CA 

$3,855 

in 

m 

CA 

CO 

R 

cm" 

CA 

00 

OO 

9 

Is. 

cn 

1A 

$7,711 

CO 

CO 

CA 

00 

CO 

$3,855  1 

r- 

tn 

in 

4A 

in 

in 

CA 

$2,754  1 

$2,754  1 

CM 

O 

$63,373 

2^  g  f 
^  5  i. 

d 

8 

d 

00 

d 

C3> 

O 

d 

CM 

CO 

d 

a> 

o 

d 

CO 

CM 

d 

1^ 

CM 

d 

? 

d 

00 

o 

d 

rs. 

CM 

d 

CO 

in 

d 

OO 

d 

CO 

T" 

d 

CO 

T- 

d 

CO 

m 

d 

o 

d 

®  £ 
T-  r 

d  c 

n  CO 

3  d 

? 

d 

8 

d 

CO 

in 

d 

CM 

CO 

d 

8 

d 

CO 

CO 

d 

s 

d 

q 

3 

CO 

d 

O 

•0“ 

d 

CM 

CO 

d 

8 

d 

8 

d 

in 

o 

d 

— 

in 

O’ 

d 

00 

d 

13.62 

Watt. 

(W) 

CM 

CO 

CM 

CO 

a 

OO 

c:> 

00 

o> 

OO 

00 

CM 

CO 

Oi 

OO 

CM 

CO 

r- 

CM 

OO 

cn 

OO 

CM 

CO 

cn 

00 

cn 

00 

CM 

CO 

CM 

CO 

cn 

00 

s; 

M  CM 
2  ^ 

CM 

CO 

<n 

OO 

J 

CM 

CO 

cn 

OO 

cn 

OO 

cn 

CO 

CM 

CO 

▼“ 

CM 

rt 

cn 

OO 

CM 

CO 

CM 

CO 

r- 

cn 

OO 

cn 

00 

cn 

03 

cn 

OO 

cn 

00 

cn 

00 

Light 

Level 

(fc) 

CO 

o 

CM 

- 

N. 

- 

o 

CO 

O 

o 

CO 

o 

CM 

CM 

o 

m 

- 

C4 

1 

o 

r- 

i'S’:' 

M 

rv 

i 

O' 

o 

II 

O' 

o 

o 

f's 

- 

- 

in 

in 

CM 

O' 

o 

T” 

8. 

CM 

fO 

u. 

CM 

CO 

u. 

X 

2 

o 

X 

o 

1^ 

X 

2 

o 

IS. 

X 

2 

CM 

?) 

u. 

o 

X 

2 

CM 

[2 

CM 

Li. 

o 

X 

2 

CM 

CO 

UL 

X 

2 

o 

rs. 

X 

2 

CM 

n 

Li. 

CM 

C> 

li. 

o 

h- 

X 

2 

MH70 

c-aMO 

M  CM 

3  n 
L  LJ. 

CM 

CO 

Li. 

O 

r^ 

X 

2 

CM 

U. 

o 

rs, 

X 

2 

MH70 

R 

X 

2 

CM 

?3 

U. 

CM 

CO 

U. 

o 

X 

2 

CM 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembfy  Line  B  C  -  Building  Lighting 

Building  B-1 4  R  -  Ramp  Lighting 

Alt  5  L  -  Loading  Lighting 

*  -  Non*Exploslon  Proof  Fixtures 
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Milan  Ammunitbn  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B-14  R  •  Ramp  Lighting 

Alt  6  L  ‘  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembty  Line  B  C  >  Building  Lighting 

Building  B-1 4  R  -  Ramp  Lighting 

Alt  6  L  >  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  LigWing 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  4  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


Delta 

Fixture 

Cost 

CD 

Oi 

T” 

8 

ID 

$198 

($3,034) 

($626)  1 

Hp 

■IN 

■I 

1 

o 

c/» 

CM 

ID 

ID 

CO 

CO 

tA 

ID 

r» 

T* 

O 

V> 

C33 

O 

CN 

T- 

<33 

O 

CN, 

0- 

CO 

uT 

J2. 

CO 

CM 

($626) 

o 

fA 

00 

03 

fA 

ID 

T- 

o 

fA 

00 

03 

fA 

00 

<^ 

oo 

<33 

r- 

fA 

00 

03 

00 

<33 

T- 

fA 

00 

03 

«— 

fA 

oo 

<33 

fA 

$198 

00 

<33 

<33 

m 

1 

r ($7,759) 

Delta 

Power 

(kWh) 

(D 

r«- 

!>• 

o 

o 

CO 

CO 

r*.  c 

o 

h- 

o 

cm‘ 

o  ^ 

CO 

o 

OO 

O 

ID_ 

C33 

CM 

03 

O 

CO 

® 

o 

h- 

q 

T~ 

<0 

ID 

O, 

o 

q 

T-” 

“O' 

00 

CO 

CN 

03 

CN 

CO 

h- 

o 

cm’ 

o 

T“ 

cm’ 

O 

CO 

h- 

o 

CO 

q 

O 

CO 

<0 

CO 

r»- 

r«. 

<o 

h- 

<o 

(O 

<o 

(O 

r«. 

<o 

CO 

h.. 

r«. 

D 

CO 

CO 

h*." 

tn 

Prpsd 

Power 

(kWh) 

CM 

CN 

CM 

ID 

8 

CO 

CO 

CO 

CN  0 
CN  T 
CN  CC 

CO 

OI 

CM 

C33 

OO 

CO 

CO  CC 
CO  T- 
CO,  O' 

cm’  ^ 

CN 

oo 

CO 

<33 

00 

00 

<33 

<33 

CN 

CO 

CO 

CO 

CO 

rw 

O' 

CD, 

ir* 

CO 

q 

r- 

O' 

'T 

<33 

ID 

CD 

GO 

T- 

q 

OO 

q 

<33 

00 

00 

C33 

00 

00 

OO 

OO 

03 

CM 

CM 

CM 

CO 

CO 

CO 

<33 

CM 

CO 

CM 

CM 

CM 

CN 

CM 

CN 

CN 

CN 

CN 

CN 

<N 

CN 

CM 

CN 

CN 

CN 

CM 

CN 

CM 

CM 

CM 

CN 

CM 

CN 

CM 

CM 

CM 

CN 

CM 

CN 

<0 

D 

N-’ 

CN 

Baseline 

Power 

(kWh) 

CO 

o> 

o> 

ID 

O 

CN 

CO 

CN 

00  0 
Oi  T 

<33  a 

§ 

03, 

CO 

ID 

8 

CN 

CO  If 
CO  0 
CO  0 
cm’  r 

3  ® 
J  03 

00 

CO 

(33 

CD 

C33 

O' 

cm" 

<33 

ID 

CO 

CD 

<33 

cm’ 

C- 

o- 

q 

ID 

<33 

<33 

cm’ 

00 

<33 

<3> 

ID 

CO 

ID 

<33 

<33 

cm" 

■O' 

<33 

MT 

co’ 

h-. 

O' 

q 

ID 

Oi 

(33 

cm’ 

ID 

<33 

<33 

cm’ 

<0 

00 

<33 

OO 

<33 

<33 

03 

O’ 

cm" 

(33 

CN 

CO 

OO 

<33 

<33 

OO 

03 

<33 

03 

<33 

CO 

03 

03 

CO 

<33 

03 

oo 

03 

<33 

OO 

03 

03 

CD 

<33 

<33 

00 

<33 

<33 

00 

03 

03 

CM 

03 

O' 

O’’ 

<o 

II 

CM 

ID 

CN 

ID 

CN 

ID 

CN  C 
ID  tf 

CN 

D 

CN 

ID 

CN  C* 
ID  U 

CM 

3  in 

CN 

ID 

CM 

ID 

CM 

D 

CM 

ID 

CM 

ID 

CM 

ID 

CN 

D 

CM 

ID 

CN 

ID 

ID 

CN 

ID 

CN 

ID 

CN 

ID 

CN 

ID 

CN 

ID 

CN 

ID 

<N 

ID 

CM 

ID 

CM 

D 

CM 

D 

CM 

D 

CN 

D 

CM 

D 

CM 

m 

CN 

to 

CM 

D 

CN 

ID 

l| 

00 

KT 

CD 

00 

O- 

03  O 
O'  ^ 

3  CD 

00 

O' 

oo  a 

3  CO 

r  o* 

CO 

O' 

CO 

O' 

00 

•O' 

00 

O' 

CO 

O' 

CO 

00 

N- 

00 

V 

00 

'ir 

CD 

xr 

00 

O' 

CO 

O' 

CO 

O' 

CD 

O’ 

CO 

O' 

03 

O' 

00 

O' 

OO 

O’ 

00 

O' 

00 

O' 

OO 

O' 

OO 

O' 

00 

O’ 

to 

O' 

OO 

O’ 

CO 

O' 

New 

Fixture 

Cost 

ID 

U? 

CN 

ID 

CO_ 

O' 

ID  C 
ID  r 

« 

1  CO 
^  </> 

CO 

o 

CN 

cm’ 

iA 

Q  « 
ID  p 

v»  c 

3 

m’  i2 

OO 

CO 

<33 

CD 

O 

<N 

tA 

CO 

03 

(0 

fA 

CM 

D 

fO_ 

m 

03 

¥i 

CD 

cm’ 

fA 

CN 

O 

ID 

CM 

S 

ID 

00 

CN 

fA 

ID 

CN 

fA 

ID 

00 

fA 

CO 

o 

q 

CM* 

fA 

CO 

o 

q 

CN 

fA 

OO 

OO 

S 

ID 

m 

fA 

CN 

ID 

q 

5 

<o 

CO 

fA 

ID 

ID 

fA 

ID 

m 

fA 

T“ 

D 

D 

fA 

D 

D 

fA 

Jo 

D 

fA 

D 

to 

fA 

D 

D 

fA 

ID 

D 

fA 

ID 

ID 

fA 

(D 

to 

fA 

O’ 

00 

03 

O'’ 

O’ 

fA 

Load 

(kW) 

§ 

d 

CO 

o 

d 

CM 

d 

C3>  C* 
O  C» 

d  c 

3  C33 

3  r- 
3 

CO 

CO 

d 

CO  c* 
o  u 
c 

3  <33 

3  O 

3  d 

o 

d 

O 

O' 

d 

CO 

d 

r^ 

CM 

d 

CO 

CO 

d 

CO 

ID 

° 

OO 

d 

CO 

CM 

d 

CO 

ID 

d 

ID 

O' 

d 

CO 

ID 

d 

CO 

CO 

d 

CO 

CO 

d 

O 

O’ 

d 

Oi 

o 

d 

h- 

CM 

d 

CO 

T“ 

d 

<33 

O 

d 

Oi 

o 

d 

Oi 

O 

d 

03 

O 

d 

03 

O 

d 

Oi 

O 

d 

Oi 

O 

d 

<33 

O 

d 

<33 

O 

d 

Oi 

O 

d 

to 

00 

d 

r- 

^ix. 

Watt. 

(W) 

Oi 

03 

CM 

CO 

c^ 

CO 

C33  r 
00  a 

g  CN 

Oi 

00 

CN  C 
CO  c* 

t—  T 

3 

2  00 

CM 

CO 

CN 

CO 

CM 

CO 

03 

00 

CM 

CO 

CN 

CO 

T~ 

CO 

CO 

CM 

03 

<33 

OO 

CM 

CO 

Oi 

CO 

Oi 

to 

CM 

CO 

<r- 

<33 

CO 

<33 

00 

CM 

CO 

<33 

00 

<33 

00 

<33 

co 

<33 

OO 

03 

CO 

<33 

00 

(33 

to 

03 

CO 

OO 

00 

tight 

Level 

(fc) 

$ 

! 

o 

CO 

T-  c 

3  -tty 

O' 

O  M 

r  ^ 

o 

CO 

- 

CO  i 

O 

’M' 

CM 

o 

ID 

'Cj' 

O' 

O’ 

o 

! 

<o 

o 

- 

1 

_ j 

- 

- 

- 

- 

i 

- 

r~ 

1 

o 

1 

2 

CN 

u! 

o 

I 

s 

fc  ▼ 

1  c 

2  u 

M  CN; 
- 

M  CO 
L  LL 

oi 

X 

s 

CN  C 

O  ? 
U.  Li 

-I 

3  X 
L  2 

CM 

?3 

U- 

CN 

03 

u. 

CN 

03 

U. 

O 

N. 

X 

CM 

03 

Li. 

CM 

C3 

U. 

■x^ 

s 

CM 

i2 

CM 

(2 

O 

r- 

X 

S 

CM 

u. 

o 

X 

2 

o 

X 

2 

CM 

?3 

LL 

O  ' 
N. 
X 
2 

o 

h- 

X 

2 

CN 

m 

u_ 

o 

r*. 

X 

2 

o 

X 

2 

o 

r*.. 

X 

2 

o 

h- 

X 

2 

o 

X 

2 

o 

2 

o 

s 

s 

o 

h- 

X 

2 

O  ! 

s 

o 

2 

_j 

Total 

Baseline 

Cost 

03 

1^ 

to 

*9 

ft 

ID_ 

T* 

iA 

<33  C* 

5  f 
« 

ID_ 

w 

o  ^ 
; 

'  C33 

; 

00 
00  i 

t*- 

CO 

ID, 

iA 

03 

ID 

O- 

tA 

<2 

ID, 

t— 

«A 

O' 

CO 

*A 

q 

t— 

fA 

CO 

CO 

h- 

CD 

ID 

CN 

r«. 

q 

r“ 

*A 

c*. 

q 

fA 

to 

q 

T“ 

fA 

h- 

q 

fA 

q 

00 

00 

*0 

03 

O' 

fA 

CO 

q 

r“ 

fA 

CO 

03 

O' 

fA 

Oi 

O' 

fA 

<33 

O’ 

ft 

Oi 

O’ 

fA 

Oi 

fA 

<33 

O’ 

fA 

<33 

O’ 

r.. 

iA 

<33 

O’ 

r^ 

fA 

<33 

O^ 

fA 

Oi 

O’ 

fA 

8' 

q 

CO 

CN 

CM 

h-’ 

CD 

fA 

o 

d 

CO 

o 

d 

o 

q 

f* 

§  S 

d  c 

3  O 
3  CO 
3  CM 

o 

CM 

CO  c 
q  c 

3  O 
M  O' 

-  d 

o 

d 

O 

q 

CO 

CM 

d 

O 

q 

CO 

CO 

d 

1 

1 

<o 

d 

O 

O' 

d 

O 

O' 

d 

§ 

d 

o 

O' 

o 

o 

O’ 

d 

§ 

d 

o 

O’ 

d 

o 

O' 

d 

O 

O' 

d 

o 

O’ 

d 

O’ 

00 

ID 

<N 

^  S' 

u.  ^  S. 

o 

o 

fM 

CN 

CO 

o 

o 

CM 

O  r 
CN  ® 

M  03 

3  S 

o 

o 

CN 

CN  C 
CO  C 
■«-  C 

3  O 
3  O 
M  CN 

CM 

CO 

o 

o 

CN 

CM 

CO 

T“ 

o 

o 

CM 

CM 

CO 

O 

O 

CN 

o 

o 

CM 

CM 

03 

t— 

1 

1 

CM 

CO 

O 

o 

CN 

1 

1 

I 

1 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

B 

B 

B 

Light 

Level 

(fc) 

CO 

CO 

CO 

C33  ^ 
ID  ^ 

r  ^ 
r  CO 

ID 

CN 

ID 

CM 

B 

B 

B 

B 

1 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Light 

Level 

(lx) 

o 

ID 

CO 

o 

o 

O  C 
CO  h 
CO  -c 

3  o 

T  CO 

O 

CN 

1 

I 

1 

B 

B 

B 

I 

fl 

B 

B 

B 

1 

1 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

J  o  u 

O 

o 

O 

o  c 

}  CD 

O 

u  c 

D  O 

o 

CD 

CD 

o 

B 

E 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

V 

B 

CM 

ID 

CN  ^ 

r  ? 

CO 

00  c 

D  CN 

CO 

ID 

CM 

ID 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

1 

s 

O 

O 

CM 

5 

8 

CN 

o  r 
o  ' 

£ 

:i  o 
2§ 

o 

§ 

S2  £ 

i  8 

M  C4 

CM 

03 

u. 

§ 

CM 

03 

ii. 

O 

O 

CN 

1 

1 

I 

1 

B 

B 

1 

I 

o 

o 

(N 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

S 

c 

(0 

0. 

1 

re 

? 

re 

Room 

No. 

« 

• 

CN 

CO 

O' 

U 

r3 

CO 

1 

B 

B 

B 

B 

B 

B 

o 

B 

B 

i 

B 

5 

B 

1 

1 

1 

1 

1 

1 

S 

1 

QO 


11/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  >  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Ait  5  L  -  Loading  Lighting 

_ *  -  Non-Explosion  Proof  Fixtures 


1  Comparison  | 

Delta 

Fixture 

Cost 

CN 

to 

o 

T” 

CO 

CM 

CO 

o 

*A 

($3,034)  1 

CO 

s 

S 

CM_ 

CN 

CO 

CM 

in 

in 

w 

CO 

CD 

iA 

CO 

w 

o 

iA 

($1,209)  I 

in* 

o 

iA 

cn 

o 

CM_ 

00 

(D 

q 

($1,205)  1 

cn 

CO 

to 

cn 

00 

tg. 

S 

CM 

CD 

r“ 

iA 

r- 

CD 

W 

s 

CM 

CD 

CM 

CD 

CM 

CD 

CM 

CD 

t— 

iA 

CM 

CD 

r- 

iA 

CM 

CD 

T“ 

iA 

CM 

CD 

CM 

CD 

CM 

CD 

5 

CD 

$1,500 

S 

in 

o" 

iS  g  £* 

s  II 

in 

fSi 

o 

in 

m 

Y-* 

m 

O 

V 

CM 

O 

o 

o 

cm" 

o 

h- 

h- 

q 

T- 

in 

o 

00 

o 

in 

o> 

CM 

CO 

in 

in 

r«. 

O 

h* 

h* 

CD_ 

r-" 

CO 

o 

o_ 

-r*" 

O 

q 

cn 

in 

CM 

cm" 

cn 

CM 

CO 

o 

o 

cm" 

o 

o 

cm" 

o 

in 

in 

in 

T-* 

o 

in 

IM. 

r- 

m 

r* 

in 

h- 

in 

h- 

t“ 

in 

in 

in 

T" 

m 

in 

is. 

in 

r^ 

CO 

CM 

8 

III 

ol  Q.  E 

CM 

m 

o 

CM 

r»- 

"ir 

CM 

C7> 

CO 

in 

CD 

O) 

cm" 

CO 

00 

<Ji 

CD 

CO 

CD 

cm" 

OO 

m 

TT 

CM 

CO 

s 

cn 

00 

oo 

cn 

cn 

CM 

CO 

CD 

CO 

rr 

cn 

*5 

m 

CD 

CD 

CO 

CD 

CO 

(N 

r- 

CO 

q 

T- 

CD 

00 

cn 

oo 

00 

O) 

00 

CO 

cn 

N. 

D- 

CM 

cn 

CM 

CD 

CM 

N. 

CM 

N. 

■D- 

CM 

CM 

D’ 

CM 

s 

CM 

•D- 

CM 

CM 

-tr 

CM 

in 

8 

00 

CM 

a>  ^  ^ 
111 

CO 

G) 

O) 

in 

o 

CM 

CD 

9 

CM 

00 

OJ 

Ui 

0> 

o 

o 

CD 

C» 

CD" 

in 

Oi 

cm" 

CD 

CO 

CD 

cm" 

m 

a> 

Oi 

cm" 

CO 

s 

oo 

CO 

cr> 

co 

cn 

-O’ 

cm" 

cn 

in 

CD 

CD 

CM 

h- 

CD^ 

in 

cn 

cn 

cm" 

CD 

cn 

<n 

in 

CD 

in 

cn 

O) 

cm" 

cn 

CO 

■O’ 

q 

in 

cn 

O) 

cm" 

in 

cn 

cn 

cm" 

00 

00 

cn 

CO 

cn 

cn 

CD 

§ 

CM 

cn 

CM 

CD 

00 

cn 

cn 

00 

cn 

cn 

OO 

cn 

o> 

00 

cn 

cn 

OO 

cn 

cn 

00 

cn 

cn 

CO 

cn 

05 

CO 

cn 

cn 

oo 

cn 

cn 

CO 

cn 

cn 

CM 

cn 

CD 

^  <6 

CM 

CM 

in 

CM 

«n 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

m 

CM 

in 

CM 

m 

CM 

in 

CM 

in 

CM 

in 

CM 

m 

CM 

in 

CM 

m 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

m 

CM 

m 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

m 

CM 

m 

CM 

in 

(N 

in 

CM 

m 

CM 

in 

CM 

in 

^  s 

CO 

'T 

00 

CO 

00 

00 

T 

oo 

oo 

CO 

00 

oo 

oo 

'ir 

00 

'«T 

00 

CO 

CO 

CO 

N- 

oo 

'IT 

CO 

N’ 

00 

'IT 

00 

00 

00 

00 

CD 

OO 

D* 

CD 

•cT 

00 

oo 

oo 

D’ 

00 

D- 

00 

’D’ 

05 

^T 

oo 

■D’ 

00 

oo 

CO 

D- 

00 

D" 

1  Proposed  Fixtures 

l|i 

O 

<o 

in 

in 

oo_ 

w 

1^ 

CD 

iA 

CO 

CM 

CM 

iA 

CD 

CM 

co" 

iA 

00 

CO 

cm" 

iA 

CM 

o 

in 

iA 

m 

CO 

cn" 

iA 

r- 

CD 

iA 

oo 

00 

w 

o> 

<D 

O 

cm" 

iA 

CD 

cn 

CO 

1A 

in 

CO 

iA 

m 

00 

cm" 

iA 

(O 

CM_ 

T- 

iA 

m 

CM 

in 

(D 

cm" 

iA 

in 

CD 

o 

co" 

iA 

in 

oo 

1^ 

cm" 

iA 

CD 

cm" 

iA 

00 

CD 

cm" 

iA 

00 

00 

iA 

in 

q 

w 

CD 

CD 

iA 

iA 

h- 

iA 

h- 

T” 

CD 

iA 

iA 

h». 

5 

iA 

CO 

iA 

iA 

CO 

iA 

iA 

iA 

CD 

CD 

r*-" 

D- 

iA 

^11 

O 

d 

CO 

o 

d 

o 

CO 

d 

O 

d 

CO 

CO 

d 

cn 

i 

d 

CO 

in 

d 

O 

T* 

d 

o 

’O’ 

d 

? 

d 

CO 

T- 

d 

o 

CO 

d 

CD 

CO 

d 

CO 

in 

d 

O 

CM 

d 

CD 

CM 

d 

CO 

m 

d 

s 

d 

CO 

in 

d 

o 

'tr 

d 

O 

'IT 

d 

o 

N- 

d 

O 

d 

o 

CD 

d 

CD 

d 

O 

T- 

d 

O 

d 

O 

d 

o 

d 

O 

d 

O 

d 

O 

d 

O 

y- 

d 

O 

■r* 

d 

o 

d 

o 

<n 

y- 

U-  $  E 

Cf> 

o> 

CM 

00 

cn 

o> 

a> 

CM 

CO 

CM 

CO 

a> 

Oi 

CM 

CO 

CM 

CO 

C3) 

CM 

CO 

CM 

CO 

CM 

CO 

cn 

cn 

CM 

CO 

IT- 

CM 

CO 

cn 

CM 

CO 

CM 

CO 

cn 

cn 

CM 

CO 

cn 

cn 

cn 

cn 

CM 

CD 

O) 

cn 

cn 

CM 

CD 

cn 

cn 

cn 

cn 

s 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

R 

cn 

cn 

1  S' 

-J  -J 

i 

- 

o 

CO 

- 

O 

m 

B 

TT 

O 

- 

o 

CO 

>- 

CO 

o 

N’ 

CM 

o 

m 

K 

o 

CD 

O 

»“ 

1- 

- 

- 

- 

- 

K 

o 

& 

X 

CM 

t— 

CM 

Li. 

o 

CL 

X 

o 

B: 

X 

CM 

s 

CM 

2 

O 

a 

X 

CM 

2 

CM 

2 

O 

CL 

X 

CM 

U- 

CM 

T“ 

CO 

Li. 

CM 

?> 

Li. 

o 

a! 

X 

CM 

l2 

CM 

u. 

o 

a 

X 

CM 

n 

Li. 

CM 

T— 

CO 

U- 

o 

& 

X 

CM 

T“ 

CO 

Ll. 

o 

a 

X 

o 

a 

X 

CM 

S 

IJ. 

o 

|X 

O 

£ 

X 

CM 

2 

o 

£ 

X 

o 

N- 

£L 

X 

o 

a 

X 

o 

Ql 

IX 

o 

a 

X 

o 

& 

X 

o 

r^ 

CL 

X 

o 

£ 

X 

o 

£ 

X 

o 

£ 

X 

1  Baseline  Fixtures 

Q) 

o> 

iA 

CD 

m 

(/» 

CO 

‘p. 

t-" 

o> 

tA 

CO 

CM 

CM 

iA 

CO 

CO 

CM 

co‘ 

iA 

r- 

h- 

in 

5 

CM 

s 

iA 

h- 

in 

Y“" 

iA 

o> 

-O’ 

iA 

CD 

00 

to 

CO 

in 

iA 

cn 

in 

r«- 

iA 

N. 

CO 

in 

iA 

CO 

iA 

N. 

q 

oo 

CO 

N. 

iA 

in 

CM 

h- 

q 

t— 

iA 

q 

T“ 

iA 

s 

q 

fw 

q 

q 

iA 

00 

oo 

cn 

;2: 

iA 

CD 

q 

iA 

CD 

cn 

h- 

iA 

cn 

iA 

§ 

iA 

cn 

D" 

iA 

o> 

iA 

cn 

D- 

iA 

9 

r>«- 

iA 

? 

cn 

r>- 

iA 

cn 

iA 

1 

CO 

CM 

CM 

N." 

CD 

iA 

^11 

o 

d 

00 

o 

d 

o 

q 

O 

O’ 

d 

CO 

CO 

d 

o 

oo 

CM 

o 

CM 

T“ 

CD 

q 

r* 

O 

CM 

o 

d 

o 

d 

O 

q 

T~ 

CD 

CM 

d 

o 

q 

T* 

to 

CD 

d 

o 

CM 

O 

CO 

d 

CD 

CM 

d 

O 

CM 

O 

CO 

CD 

d 

o 

CM 

O 

CM 

o 

■tr 

d 

O 

D’ 

d 

o 

q 

T“ 

CD 

r" 

d 

o 

d 

O 

D’ 

d 

o 

d 

O 

■D- 

d 

O 

’D’ 

d 

o 

■D- 

d 

O 

D’ 

d 

o 

tr 

d 

o 

d 

O 

D’ 

d 

yf 

CD 

ih 

CM 

0. 

o 

o 

CM 

CM 

oo 

o 

o 

CM 

o 

o 

CM 

CM 

00 

o 

R 

o 

o 

CM 

CM 

CO 

O 

O 

CM 

o 

o 

CM 

CM 

CO 

o 

o 

CM 

CM 

CO 

s 

CM 

CM 

CO 

O 

O 

CM 

o 

o 

CM 

CM 

CO 

O 

o 

CM 

o 

o 

CM 

CM 

CO 

O 

o 

CM 

O 

O 

CM 

CM 

(D 

O 

O 

CM 

o 

R 

CM 

CD 

o 

o 

CM 

O 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

Sis- 

-I  -j  ^ 

CO 

(O 

N. 

CO 

0> 

in 

? 

in 

CM 

in 

CM 

1 

1 

B 

'cr 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

ill 

~i  -J 

o 

in 

CO 

o 

o 

o 

CO 

(D 

o 

h«. 

■O’ 

o 

CO 

o 

CM 

o 

CM 

1 

1 

B 

B 

1 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

_l  o  o 

o 

O 

O 

O 

O 

m 

O 

O 

CD 

o 

o 

m 

OQ 

O 

o 

m 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

CM 

m 

CM 

'If 

CO 

00 

CO 

CM 

CO 

in 

CM 

in 

in 

ID 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

m 

B 

B 

B 

B 

g 

B 

B 

C^ 

D’ 

t- 

1 

o 

o 

CN 

CM 

u! 

o 

o 

CM 

i 

CM 

CM 

Li. 

o 

§ 

o 

§ 

CM 

t— 

CO 

IL 

o 

§ 

o 

1 

CM 

?5 

lx. 

o 

o 

(M 

CM 

O 

ll 

¥ 

CM 

CM 

Ll 

O 

o 

CM 

B 

1 

B 

1 

I 

1 

1 

I 

B 

B 

B 

B 

B 

I 

1 

B 

B 

1 

"5 

c 

ra 

a 

1 

z 

1 

« 

05 

S. 

Room 

No. 

* 

CM 

« 

CO 

« 

' 

in 

CO 

1 

B 

B 

B 

B 

B 

1 

1 

B 

1 

B 

B 

B 

B 

B 

1 

B 

B 

B 

B 

V 


> 


11/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembty  Line  B  C  •  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  5  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


Delta 

Fixture 

Cost 

1  Zti% 

($7,632)  1 

CO 

CO 

CO 

CO 

cn 

CM* 

w 

CD 

CD 

($1,913)  1 

($9,301)  1 

?5 

_ so _ j 

CO 

T“ 

c» 

T“ 

« 

($1,209)  1 

T- 

05 

CO 

($1,209)  1 

C35 

CO 

($1,209)  i 

oo 

CD 

0'_ 

y 

O 

co_ 

CO 

CO 

if* 

CO* 

§ 

CM_ 

S 

C35 

CO 

» 

s 

o 

co" 

W 

CO 

CO 

C35 

CM* 

at 

m 

CO 

CM* 

W 

T“ 

CO 

in 

CM 

CO 

Pv." 

« 

($7,641) 

T  O' 

1  in 

M  T- 
M*  T-‘ 
2-  ^ 

S* 

CO 

y 

CM* 

w 

P^ 

o_ 

in* 

w 

C35  0 
<o  C 

Ci  <i 
S2,  S 

CO 

8 

O 

— 

in 

CM 

cm" 

w 

tn 

o_ 

CO 

tn 

in 

GO* 

CO 

Delta 

Power 

(kWh) 

r*-. 

CM 

CM 

CM 

irT 

o> 

CM 

CO 

CO 

\n 

-O'* 

at 

lO 

CM 

CM* 

CM 

CD 

CM 

CO* 

00 

lO 

^* 

C35 

CM 

CO 

tn 

tn 

O 

CM 

CO 

CM 

CO* 

co^ 

o 

o 

CM* 

h-. 

r- 

co_ 

r«- 

o 

o 

CM* 

r-- 

rv 

co_ 

T-" 

05 

in 

CM 

CM* 

<35 

O 

m 

at 

CM 

CO 

C35 

in 

CM 

CM* 

P^ 

r>. 

co_ 

r*. 

o 

o 

CM* 

o 

CM 

O 

o" 

CD 

y 

in 

V 

CO 

CO 

CM 

^* 

in 

in 

ir** 

CD 

O 

(O 

s  ” 
“ : 

-  O' 

ss 

O 

CD 

CM 

o 

<35 

y 

co" 

o  c 

»  /VI 

s 

in 

CO 

CO 

CM* 

CO 

y 

? 

CO 

<75 

05 

CO 

m" 

p- 

Comparison 

Prpsd 

Power 

(kWh) 

s 

o 

CO 

CM 

co" 

C7> 

CM 

CO 

CM* 

CD 

CO 

fM_ 

T- 

o 

CO 

N._ 

o 

CO 

05 

tf>" 

at 

tn 

CO 

in 

CO 

O 

(O 

T- 

CD 

▼“ 

co_ 

T- 

CD 

CO 

05 

00 

?)_ 

y 

oo 

CO 

o> 

00 

T“ 

co_ 

CO 

CO 

CM_ 

y 

CD 

CO 

05 

<35 

CM 

CO 

<0 

CO 

CM 

CD 

C) 

00 

CO 

C7> 

in 

CO 

<35 

CM* 

p^ 

O' 

cm" 

MT 

CM 

CM 

CM* 

y 

"iT 

CM 

OO 

ID 

y 

05  , 

§  f 

CO* 

D  O' 
-  <35 
-3  O' 

(D 

OO 

<35 

CO 

o 

<o_ 

T- 

® , 

J5  ^ 

Z-S 

GO 

in 

T“ 

at 

p- 

in 

o 

<35 

CM 

o 

GO 

05 

in 

Baseline 

Power 

(kWh) 

00 

O) 

Ol 

CM 

at 

lO 

CO 

s 

O) 

CO* 

at 

O' 

co" 

05 

05 

O'" 

05 

CD 

05 

CO* 

CO 

CD 

C35 

CO 

05 

■O' 

cm" 

C35 

in 

CO 

Si 

05 

05 

■O'" 

in 

05 

CJ5 

cm" 

in 

at 

05 

cm" 

in 

at 

at 

cm" 

in 

at 

at 

cm" 

in 

<35 

05 

cm" 

O' 

05 

O' 

co" 

OO 

at 

O' 

in 

CO 

“O' 

C35 

O' 

co" 

in 

<35 

CJ> 

cm" 

in 

05 

C35 

CM* 

<35 

CO 

<35 

co" 

C35 

00 

<35 

co" 

8 

•O' 

co" 

1 

cm" 

8 

O' 

co" 

8  E 

T  c 

O'"  t 

»  s 

J5  S 

8 

<M^ 

<o 

at 

o 

o" 

<D  t 
CO  c 
<M_  ^ 

T-"  U 

»  s 
1-9 

“O' 

CO 

<35 

<35 

1 

131,379 

Wks/ 

Year 

CM 

vn 

CM 

lO 

CM 

cn 

CM 

»n 

CM 

to 

CM 

(O 

CM 

lO 

CM 

to 

CM 

tn 

CM 

in 

CM 

m 

CM 

m 

CM 

in 

CM 

m 

CM 

m 

CM 

in 

II 

II 

i 

1 

II 

i 

1 

1 

^  § 

00 

CO 

•O' 

1 

CD 

O' 

CD 

CD 

O' 

oo 

O' 

CO 

O' 

CD 

•O' 

CO 

O' 

CO 

O' 

CO 

O' 

CO 

■O' 

oo 

O' 

oo 

O' 

oo 

oo 

§ 

1 

1 

§ 

1 

1 

I 

1 

I 

1 

I 

1 

ll 

1 

§ 

I 

in 

i 

I 

§ 

1 

Proposed  Fixtures 

New 

Fixture 

Cost 

T“ 

CD 

$13,231 

CO 

at 

CO 

to 

at 

CO 

T* 

CO* 

if* 

in 

CD 

o 

CO* 

if* 

at 

CO 

O'* 

if* 

o 

CO 

VO 

cm" 

CO 

C75 

CO^ 

in 

in 

CM 

C75 

CO 

O'" 

if* 

in 

CD 

CM* 

if* 

CD 

CO 

O' 

cm" 

if* 

in 

oo 

r-. 

cm" 

if* 

00 

CO 

O' 

cm" 

if* 

in 

oo 

fN. 

cm" 

if* 

tn 

00 

o 

co" 

if* 

05 

OO 

O 

cm" 

if* 

CO 

at 

CO 

if* 

in 

05 

O 

co" 

if* 

m 

CD 

cm" 

if* 

$2,468 

P^ 

CO 

CM 

co" 

(A 

<35 

CO 

y 

CD* 

if* 

CM 

m 

in 

in* 

if* 

in 

CO_ 

y 

if* 

CO 

O' 

CD 

r-T 

if* 

$8,637 

$1,234 

CO 

CO 

O' 

cm" 

iA 

o 

CO 

o 

tn* 

GO  <1 
CO  r 
O  G 
CM* 
if*  h 

3 

CO 

CM 

CO 

O'" 

if* 

$2,413 

P^ 

O 

CM 

y 

if* 

<35 

<o 

y 

if* 

Fix 

Load 

(kW) 

o 

d 

t- 

lO 

CM 

CO 

d 

at 

at 

d 

o 

xo 

d 

at 

CO 

d 

00 

CO 

CM 

CO 

CM 

d 

o 

CO 

d 

CO 

CM 

d 

at 

CO 

d 

CO 

in 

d 

Q 

O' 

d 

CO 

in 

d 

i 

d 

CO 

in 

d 

8 

d 

8 

d 

CO 

d 

O 

m 

d 

s 

d 

1 

05 

y 

y 

at 

at 

d 

at 

CD 

d 

O 

CO 

d 

in 

p^ 

d 

05  P 
CO  C 

C 

rt  o 

M  CM 

3  d 

i 

d 

CM 

in 

d 

O  < 

d  c 

? 
3  d 

CO 

d 

CO 

CM 

d 

CM 

y 

d 

CO 

CM 

CM 

u-  §  ^ 

0) 

a> 

CM 

CO 

CM 

CO 

at 

at 

CJ> 

a> 

05 

at 

CM 

CO 

CM 

CO 

C35 

C35 

CM 

CO 

05 

05 

CM 

CO 

05 

CXI 

CM 

CO 

05 

at 

CM 

fO 

CX5 

C7> 

:] 

CO 

CM 

CO 

C35 

<75 

CM 

CO 

<35 

C35 

CM 

CO 

05 

at 

<35 

<35 

<35 

<35 

00 

m 

<35  a 
at  u 

0  05 
t  at 

<33 

<35 

CO 

in 

<35  Q 
05  U 

0  <35 
3  05 

CO 

m 

GO 

m 

CD 

in 

Light 

Level 

(fc) 

_! 

1 

- 

o 

CO 

M 

M 

CM 

CO 

o 

O' 

O' 

O' 

■o 

m 

n 

T- 

in 

O' 

O' 

5^; 

o 

05 

CO 

T- 

?  - 

T  CM 

o 

05 

- 

GO 

CM 

CM 

CM 

CM 

1 

o 

CL 

X 

CM 

T- 

l2 

CM 

o 

I 

_ 

o 

q! 

X 

o 

a 

X 

CM 

CO 

IL. 

CM 

u. 

o 

oli 

x: 

CM 

U- 

o 

a 

X 

CM 

CO 

LL 

o 

r^ 

£L 

CM 

l2 

1 

CM 

o 

r-- 

CM 

y 

CO 

u. 

CM 

n 

Li. 

o 

a 

X 

CM 

« 

u. 

O 

X 

X 

CM 

y 

CO 

Li. 

o 

a! 

X 

o 

a 

X 

o 

B: 

X 

o 

£ 

X 

O  C 

£  8 
X  1 

L  CL 
C  X 

o 

q! 

X 

o 

£ 

X 

o  c 

B:  8 

X  3 

3  O 
3  f^ 
L  0. 
C  X 

g 

X 

X 

O 

£ 

X 

(0 

g) 

3 

u. 

Q) 

C 

1 

s 

Total 

Baseline 

Cost 

o> 

f-. 

i 

lO" 

at 

V) 

if* 

CO 

CO 

CM 

CO* 

CA 

r». 

5 

m 

§ 

CM 

if* 

S 

CM 

CO* 

</» 

CM 

CM 

00 

if* 

i 

CO 

\Oj. 

w 

in 

CM 

in 

§ 

CM 

if* 

in 

in 

in 

r^ 

h- 

in 

if* 

p'- 

in 

y 

if* 

oo 

CO 

r-. 

if* 

<35 

m 

r^ 

if* 

y 

CO_ 

p^ 

in 

in 

CO 

CO 

CM 

CO* 

if* 

CO 

CO 

CM 

co" 

if* 

5 

y 

CO* 

¥* 

h- 

CO 

in 

CD 

in 

if* 

CO  c 
<75  U 
<35 

if*  e 

5  O 
2  00 

<35 

<35 

CM 

iA 

C35 

in 

CO 

if* 

9? 

at  c 

CM 

i0  « 

05 

<35 

tn 

C35 

r- 

if* 

$53,316  1 

Fix. 

Load 

(kW) 

o 

''T 

d 

o 

(O 

CO 

CM 

d 

o 

CD 

CM 

o 

o; 

T“ 

ol 

Pi 

CM| 

o 

CD 

CM 

o 

O' 

d 

o 

q 

CO 

CM 

d 

O 

o 

CM 

o 

CM 

T- 

o 

CM 

T- 

o 

CM 

y 

o 

CM 

T- 

o 

CM 

t“ 

O 

■o 

y 

o 

CO 

d 

CO 

CM 

d 

o 

O' 

y 

o 

CM 

o 

CM 

o 

oo 

CM 

o 

oo 

CM 

O 

CO 

CM 

o 

q 

y 

O 

CO 

CM 

CO  c 

y  C 

3  O 
0  O' 
3  d 

in 

d 

O 

at 

y 

^  c 
m  c 
d  c 

3  O 
M  CM 

M  d 

O 

q 

T“ 

o 

00 

d 

tn 

CM 

d 

O' 

CO 

CM 

in 

u.  5^ 

o 

o 

(N 

o 

o 

CM 

CM 

CO 

O 

O 

CM 

o 

o 

CM 

o 

o 

CM 

O 

O 

CM 

CM 

CO 

T- 

o 

o 

CM 

CM 

CO 

T- 

O 

O 

CM 

o 

o 

o 

CM 

O 

O 

CM 

o 

o 

CM 

o 

o 

CM 

O 

o 

CM 

o 

o 

CM 

CM 

CO 

O 

o 

CM 

O 

O 

CM 

o 

o 

CM 

O 

O 

CM 

o 

o 

CM 

O 

O 

CM 

O 

O 

CM 

O 

O 

CM 

r».  c 

CM  c 
y  C 

3  O 
3  O 
M  CM 

CM 

t- 

O 

S 

p^  c 
CM  c 

T-  c 

3  O 

o 

a 

o 

o 

CM 

h«. 

CM 

y 

Light 

Level 

(fc) 

m 

CO 

r>. 

CM 

O’ 

o 

O' 

O 

CO 

CM 

lO' 

CM 

O' 

03 

CM 

?> 

Ps. 

at 

Light 

Level 

(lx) 

o 

CD 

CO 

o 

m 

O 

lO 

O' 

o 

CO 

O' 

i 

in 

CM 

CO 

o 

in 

O' 

o 

tn 

■o 

O 

O 

CO 

o 

CO 

CO 

tn 

CD 

o 

o 

CM 

-1  o  u 

O 

Iffl 

ffl 

O 

O 

o 

CD 

CD 

o 

o 

O 

CD 

o 

m 

U 

m 

O 

m 

CD 

O 

03 

O 

CD 

o 

o 

O 

<r 

-J  0 

C  -J 

.J 

cc 

-1  Q 

1 

IT 

P" 

q: 

& 

CM 

_ 

CO 

CM 

CM 

o 

O' 

CO 

in 

CM 

O 

CO 

CO 

CO 

CO 

CO 

r- 

CO 

CM 

CO 

CO 

"O' 

in 

CO 

?  - 

r  CM 

o 

\at 

o  ^ 

:  - 

1 — 
jco 

'T 

CM 

d" 

p- 

CM 

1 

O 

O 

CM 

o 

o 

CM 

CM 

Li. 

o 

o 

CM 

o 

o 

CN 

O 

o 

CM 

o 

o 

CM 

iCM 

l?3 

o 

o 

CM 

CM 

s. 

§ 

CM 

8 

CM 

E 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

8 

CM 

CM 

CO 

Li. 

o 

o 

CM 

o 

§ 

o 

o 

CM 

o 

o 

o 

o 

CM 

o 

§ 

o 

§ 

o 

o 

CM 

s  S 

l  8 

“d" 

y 

> 

a 

§ 

}  8 
i  £i 

§ 

o 

§ 

d" 

y 

> 

Page  Total  | 

Room 

No 

CO 

CM 

"O’ 

CM 

tn 

CM 

CO 

CM 

CM 

CO 

CM 

C3> 

CM 

o 

CO 

?> 

CM 

CO 

CO 

CO 

CO 

m 

CO 

CO 

E 

C 

Q 

M 

c 

CO 

q: 

D 

r 

m 

cr 

£ 

11/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembiy  Line  B  C  -  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Ait  6  L  -  Loading  Lighting 

_ *  -  Non-Explosion  Proof  Fixtures 


O' 


beha 

Fixture 

Cost 

to 

to 

h* 

CM 

m 

CO 

to 

tn 

CN 

to 

($3,034)  1 

CO 

CO 

00 

<J> 

to 

o 

in 

8 

CN 

& 

in 

($1,901)  i 

CN 

in 

in 

to 

CO 

to 

to 

CO 

CM 

S' 

to 

to' 

($1,209)  1 

S 

tv 

to 

CN 

S 

($1,209)  i 

o 

o 

tn 

o 

CN 

to 

CO 

oo 

« 

to 

to 

00 

o 

CD^ 

r- 

W 

tn 

CO 

fv 

CN 

CO 

to 

w 

in 

in 

to 

in 

tn 

to 

t 

in 

N- 

in 

r- 

to 

in 

'T 

1? 

in 

V 

r“ 

to 

8 

in 

T“ 

to 

s 

o 

fv" 

CM 

W 

Delta 

Power 

(kWh) 

lO 

GO 

o 

m 

CN 

to 

O 

CN 

in 

00 

§ 

CM 

CO 

o> 

m 

in' 

to 

T* 

CN 

to 

o> 

to_ 

T" 

CO 

IV. 

CO 

(N 

m 

CO 

s 

m 

CM 

CO 

O 

CN 

o 

m 

CN 

CO 

O 

CN 

oo 

to 

rv. 

CO 

CN 

8 

CN 

C3) 

CO 

to 

rv 

CO 

CN 

T“ 

tv 

fv 

CN 

<D 

CN 

q_ 

T“ 

to 

r- 

cm' 

to 

T“ 

CN 

CN 

in 

TJ- 

in 

00 

CN 

to 

O 

CN 

in 

fv 

T“ 

m 

CO 

tn 

GO 

in 

GO 

UD 

00 

in 

CD 

tn 

00 

in 

00 

in 

00 

'T' 

in 

oo 

If 

in 

00 

in 

fv 

CD' 

'T 

Prpsd 

Power 

(kWh) 

in 

in 

in 

T“ 

CO 

in 

t- 

O 

<0 

to 

<7i 

co_ 

Oi 

h- 

lO 

00 

to 

CN 

a> 

in 

TT 

to 

n 

CO 

TT 

m 

CO 

'cr 

IV. 

N. 

a> 

T- 

to 

o 

Oi 

CN 

o 

T~ 

CO 

Oi 

CN 

tv 

o> 

to 

o> 

fv 

in 

a> 

fv 

in 

§ 

in 

T“ 

(O 

in 

m 

r- 

T- 

'Q 

T- 

in 

'T 

T“ 

in 

T“ 

in 

in 

m 

T" 

tn 

T- 

<r* 

'Q 

IT* 

5? 

fv 

T* 

Baseline 

Power 

(kWh) 

00 

CF) 

o> 

in 

o 

<N 

1 

CN 

CO 

o> 

Oi 

o 

s 

C3J 

to" 

m 

s 

cm" 

to 

CO 

to 

CN 

in 

C3> 

cm" 

o> 

o> 

oo 

CD 

O) 

CO 

9 

CM 

CD 

m 

CO 

CO 

a> 

'O' 

cm' 

rv 

to_ 

in 

o> 

o> 

CN 

to 

t3> 

O) 

in 

to 

in 

o> 

O) 

CM 

O) 

CO' 

tv 

“O' 

to_ 

in 

CJ> 

t3> 

CN 

in 

CD 

o> 

CM* 

CO 

GO 

O) 

GO 

CD 

CD 

co 

§ 

CN 

o> 

CN 

CO 

00 

CD 

CD 

CO 

CD 

O) 

00 

CD 

o> 

GO 

CD 

CD 

00 

O) 

Oi 

GO 

Oi 

CD 

o> 

CD 

CO 

CD 

CD 

GO 

CD 

CD 

00 

8 

CN 

CD 

to 

II 

«n 

CN 

in 

m 

CN 

in 

m 

CM 

m 

CN 

m 

CM 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

in 

CM 

in 

CN 

m 

CN 

in 

m 

CM 

in 

CN 

in 

CN 

tn 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

m 

CN 

m 

CM 

m 

CN 

in 

CN 

in 

CN 

tn 

CN 

in 

CN 

in 

^  $ 

^  § 

oo 

00 

00 

N- 

oo 

00 

oo 

’tr 

00 

•N- 

00 

CO 

oo 

oo 

TT 

GO 

00 

<D 

■tr 

(D 

CO 

-N- 

CO 

00 

N' 

GO 

N- 

oo 

■O' 

to 

N- 

CO 

CO 

•O' 

00 

CO 

CO 

'T 

00 

oo 

00 

'T 

(D 

(D 

'tr 

CO 

N" 

GO 

00 

N- 

to 

GO 

00 

New 

Fixture 

Cost 

<*> 

o 

to 

to 

cn 

to 

iA 

O 

cO_ 

CO 

o 

to 

in 

00 

cm' 

to 

to 

CM 

to' 

to 

CN 

to 

io_ 

in 

to 

in 

GO 

CN 

to 

CO 

o 

to 

C3J 

00 

o_ 

CN 

to 

00 

o_ 

CN 

to 

to 

CD 

to 

to 

o 

t— 

to 

CN 

OO 

'ir 

to" 

to 

in 

CO 

tv. 

CN 

to 

tv 

o 

CN 

CD 

co_ 

to 

tn 

to 

fv 

CN 

to 

|v 

<1^ 

O 

co' 

to 

in 

00 

rv 

CN 

to 

CO 

T- 

CN 

to 

CO 

r- 

"N* 

CN 

to 

CD 

00 

O 

CN 

to 

CO 

o 

to 

to 

o 

to 

CD 

to 

to 

CO 

o 

to 

CO 

o 

to 

to 

CO 

o 

to 

to 

to 

o 

to 

to 

to 

o 

to 

to 

CO 

o 

to 

to 

CO 

o 

to 

M 

to 

o 

to 

to 

o 

CO 

to 

to 

o 

to 

to 

in 

CO 

CO 

to 

to 

If 

u.  5  i. 

to 

o 

d 

E 

d 

h- 

r- 

d 

to 

o 

d 

in 

CN 

d 

CO 

in 

d 

CO 

CN 

d 

o 

in 

d 

in 

CN 

d 

to 

o 

d 

C3> 

d 

o> 

d 

to 

o 

d 

IV. 

d 

T“ 

CO 

d 

in 

CM 

d 

CN 

d 

CM 

d 

in 

CN 

d 

t» 

CN 

d 

in 

CM 

d 

8 

d 

CO 

CM 

d 

O) 

t- 

d 

to 

o 

d 

fv 

r- 

d 

to 

o 

d 

to 

o 

d 

to 

o 

d 

to 

o 

d 

to 

o 

d 

to 

o 

d 

8 

d 

to 

o 

d 

to 

o 

d 

to 

o 

d 

CO 

o 

d 

oi 

tn 

GO 

m 

CN 

to 

GO 

m 

s 

CN 

to 

CM 

to 

CD 

in 

CN 

CO 

CN 

to 

CO 

in 

CN 

CO 

CN 

CO 

CN 

to 

00 

in 

CN 

to 

CM 

to 

CD 

m 

CN 

to 

CN 

to 

00 

in 

CN 

to 

GO 

m 

oo 

tn 

CN 

(O 

oo 

in 

00 

to 

CN 

to 

00 

in 

oo 

in 

oo 

in 

00 

in 

to 

in 

8 

00 

m 

00 

in 

00 

in 

00 

in 

Light 

Level 

(fc) 

B 

- 

- 

CO 

- 

n 

CO 

'T 

- 

to 

CO 

- 

CO 

in 

CN 

CN 

N- 

tn 

Ml 

'IT 

to 

- 

CO 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

CO 

CD 

o 

£ 

X 

CO 

o 

CN 

U- 

o 

£ 

I 

o 

in 

0. 

X 

00 

o 

CN 

Li. 

00  1 
O  i 
CM  1 
Li. 

o 

£ 

X 

GO 

o 

CN 

U. 

00 

O 

CN 

Li. 

o 

£ 

X 

oo 

o 

CN 

u. 

oo 

o 

CN 

u. 

00 

o 

CN 

u. 

o 

£ 

I 

00 

o 

CN 

U- 

CO 

o 

CN 

Li. 

o 

in 

CL 

X 

00 

o 

CN 

Li. 

00 

o 

CN 

Li. 

o 

in 

CL 

X 

CO 

o 

CN 

u. 

O 

£ 

X 

o 

in 

0. 

X 

00 

o 

CN 

u. 

o 

£ 

X 

o 

in 

0. 

X 

00 

o 

CN 

Li. 

o 

in 

0- 

X 

o 

£ 

X 

o 

£ 

X 

o 

in 

0. 

X 

o 

in 

CL 

X 

O 

£ 

X 

o 

in 

IQ. 

X 

o 

£ 

X 

o 

£ 

X 

o 

m 

0- 

X 

Total 

Baseline 

Cost 

? 

to 

in 

v* 

r>- 

<2 

in 

t:> 

lO 

CO 

CN 

CN 

to 

CO 

CO 

CM 

to' 

to 

_ j 

in 

r 

to 

CN 

O 

in 

w 

f". 

rv 

io_ 

t— 

to 

o> 

'ey 

to: 

I 

CO 

in 

r“ 

to 

in 

|V. 

to 

f'- 

(O 

in 

T* 

to 

CO 

to 

rv 

hv 

in 

00 

OO 

rv 

to 

in 

CN 

to 

rv 

rv 

in 

to 

rv 

T* 

to 

s 

in 

T" 

to 

fv 

fv 

in 

to 

fv 

rv 

tn 

to 

CO 

CO 

? 

fv 

to 

fv 

CO 

in 

T* 

to 

CO 

to 

to 

? 

rv 

to 

rv 

to 

rv 

to 

CD 

fv 

to 

CD 

V 

fv 

to 

? 

fv 

to 

CD 

fv 

to 

? 

IV 

to 

§ 

fv 

to 

2 

to 

o 

o 

in 

S 

8 

CN 

|v‘ 

CO 

to 

d 

s 

d 

o 

q 

T- 

o 

'sr 

d 

CO 

to 

d 

o 

CO 

1 

o 

CN 

CO 

q 

w 

o 

•O’ 

d 

? 

d 

8 

8 

d 

8 

to 

to 

d 

o 

CN 

T* 

o 

to 

d 

to 

CN 

d 

o 

CN 

o 

■n; 

TV 

to 

to 

d 

o 

CN 

o 

CM 

o 

■O' 

d 

? 

d 

o 

q 

CO 

d 

d 

§ 

d 

? 

d 

o 

d 

O 

d 

9 

d 

? 

d 

O 

d 

? 

d 

o  i 

T 

CO 

in 

CN 

&u 

o 

8 

CN 

CO 

§ 

o 

8 

CN 

00 

ij 

O 

8 

CM 

CO 

s 

CN 

o 

8! 

CM 

to 

8 

CN 

CM 

CO 

§ 

CN 

CO 

n— 

8 

CN 

% 

CN 

CO 

r- 

O 

8 

O 

a 

CN 

to 

O 

a 

O 

8 

CM 

CO 

o 

R 

o 

R 

CN 

CO 

r 

o 

R 

8 

CN 

o 

o 

CN 

8 

CN 

i 

i 

o 

8 

o 

o 

CN 

I 

gi 

CN 

Light 

Level 

(fc) 

CO 

CO 

h-. 

CO 

C3> 

m 

'tr 

’ir 

CO 

in 

CM 

in 

CM 

Light 

Level 

(lx) 

o 

in 

CO 

o 

§ 

o 

to 

to 

o 

r*. 

TT 

o 

CO 

S 

CN 

o 

rv 

CM 

o 

fv 

_l  o  u 

o 

O 

O 

O 

O 

03 

o 

O 

CO 

o 

O 

m 

CD 

O 

o 

CD 

O 

o 

i 

03 

O 

ffl 

O 

o 

o 

o 

o 

1 

O 

o 

O 

O 

O 

O 

o 

o 

o 

O 

O 

! 

B 

CM 

T“ 

m 

CM 

MT 

to 

GO 

to 

CN 

CO 

in 

CM 

in 

in 

to 

CO 

CN 

CO 

rv 

in 

to 

to 

to 

CM 

tn 

tr* 

CM 

CN 

CN 

CM 

CM 

CN 

CN 

CN 

CN 

CN 

1 

O 

§ 

u. 

o 

o 

£i 

O 

§ 

CN 

u! 

O 

o 

CN 

O 

§ 

CN 

U. 

o 

§ 

O 

O 

ICN 

CN 

tl. 

o 

o 

CN 

CN 

Li. 

!§ 

CM 

w 

Li. 

o 

§ 

o 

§ 

CN 

Li. 

o 

o 

o 

o 

CN 

CN 

CD 

Li. 

o 

§ 

O 

o 

CD 

LL 

s 

CM 

o 

§ 

CM 
■  ^ 
to 
u. 

O 

O 

CM 

O 

o 

CN 

O 

o 

O 

R 

O 

o 

CM 

O 

o 

CN 

O 

o 

CN 

o 

o 

CN 

O 

O 

— 

O 

§ 

oi 

c 

s. 

1 

Z 

2 

Oi 

CD 

S. 

Room 

No. 

« 

« 

CN 

« 

CO 

« 

NT 

in 

CO 

tv. 

00 

a> 

o 

T“ 

- 

CN 

to 

'V 

in 

to 

fv 

00 

CD 

O 

CN 

tN 

CN 

CN 

m 

CM 

CO 

(O 

r^‘ 

CO 

CO 

8 

CO 

cm" 

w 

O 

§ 

($1,818)  I 

o 

CO 

O)" 

r" 

in 

CO 

CM 

CO 

CM_ 

W 

($1,818)  I 

($1,209)  1 

to 

CO 

oo 

CO 

CO 

00 

at 

a 

CM_ 

W 

8 

o 

p 

c 

CO  ^ 
to  ^ 

tA  T 

s 

0  at 
3  o 
r  CM^ 

-  T” 
%  ^ 

($836)  1 

($3,034)  1 

($2,800)  1 

to 

CO 

CM 

cm" 

CO 

fv 

CM 

W 

($7,325)  1 

o' 

m 

O’ 

N." 

tS- 

O’ 

in 

CM 

cm" 

S. 

CM 

in' 

T“ 

▼- 

cm" 

1-  u 

h-  T 

o  » 
in"  c 
52-  S 

($6,198) 

CO  c 
CO  u 

in  “ 
-1 

II 

t  cm" 
2.  ^ 

in 

o_ 

<0 

o 

oo" 

00 

w 

H 

■ill 

m 

CO 

T- 

S 

CO 

s 

T* 

in 

in 

h- 

cm“ 

o> 

O) 

co" 

CO 

8 

o> 

r^ 

CO 

CM 

8 

cm" 

? 

CO 

O) 

h- 

at 

co" 

CO 

h- 

CO 

cm" 

CO 

■r- 

cm" 

s 

CO 

CM* 

to 

cm" 

to 

to 

cm" 

T- 

cm" 

CO 

CO 

q. 

o  r> 

s 

-  <o_ 
m"  cm 

to 

cm" 

CO 

CD 

P 

m" 

in 

in" 

00 

in" 

CM 

to 

O 

cm" 

oo 

o 

CO 

■v" 

ci 

CD 

i 

at 

00 

to 

» s 

5  ^ 

§  «- 
(O 

^  c 

c 

0  00 

0  o 
m“ 

o 

9 

CM 

oo" 

CD 

nparison 

Prpsd 

Power 

(kWh) 

i§ 

r- 

O) 

cm" 

in 

in 

'CT 

CM 

CO 

«— 

P. 

r- 

co 

00 

cm" 

o 

r 

CO 

CO 

o 

r- 

co 

CO 

P 

at 

T“ 

CO 

at 

in 

at 

r 

CO 

o> 

in 

CJ> 

to 

CM 

■O' 

S? 

in  5 
in  f 

'T-  r 

2 
'  CO 

C3» 

IV. 

in 

to 

at 

P 

•r* 

1 

T* 

CO 

o 

P 

T- 

i? 

CM 

CO 

oo_ 

o 

cm" 

at 

r^ 

m 

O 

C7> 

CM 

o> 

in 

o  £ 
«.L 

..  <N 
D  o> 

S". 

\  ^ 
I’ 

8 

CM 

CO 

to" 

to 

CO 

o> 

o> 

CN 

oo 

T- 

T- 

O) 

in 

CO 

o> 

00 

O) 

co" 

'T 

O) 

co" 

CM 

o> 

O) 

O) 

00 

Oi 

CD* 

00 

CO 

C3> 

CO 

§ 

cm" 

C7> 

in 

CO 

CM 

a* 

at 

m 

at 

at 

of 

m 

C3> 

at 

cm" 

in 

at 

at 

cm" 

in 

at 

at 

cm" 

in 

CM 

co" 

00 

CD 

T- 

c»  c 
in  T 

c 

r  in 
D  at 
T  t3> 

o"  cm" 

in 

s 

cm" 

C3> 

OO 

0> 

to" 

at 

00 

at 

to" 

o 

CD 

■O' 

to" 

to 

at 

cm" 

o 

at 

O' 

co" 

oo 

CO 

O’ 

■O’" 

s 

to  0 
CD  tl 
O’  C 
O’"  T 

0  f- 

0  at 

M  O’ 

-"  in" 

D  m 
7)  CJ) 

o' 

O 

CO 

CO 

CD 

r.. 

P 

w 

Is 

CM 

m 

CM 

in 

CM 

in 

CM 

in 

CM 

m 

CM 

m 

CM 

m 

CM 

m 

CM 

in 

CM 

in 

CM 

in 

I 

a 

a 

II 

II 

1 

II 

I 

11 

■ 

CM 

in 

B 

Iw 

1 

1 

1 

B 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

HP 

i 

vn 

i 

I 

1 

1 

B 

1 

§ 

1 

1 

1 

1 

I 

ll 

1 

ll 

I 

B 

New 

Fbdure 

Cost 

c*) 

s 

s 

co' 

T~ 

iA 

1 

1 

■O' 

CO 

in 

cm" 

1 

1 

1 

F»|ii 

Ejb 

■1 

II 

ii 

Ip 

Mr 

■1 

0  to 

-  CO 

r  CD 
m"  to" 

ft  iA 

o 

CM_ 

w 

Q 

^  8  ? 
5  E 

s 

d 

CO 

<o 

o 

d 

00 

in 

d 

Qi 

CM 

d 

d 

CM 

CM 

d 

h- 

d 

CM 

d 

5 

d 

in 

CM 

d 

a 

d 

a 

d 

to 

CM 

d 

in 

CM 

d 

at 

CM 

d 

C7> 

<r- 

d 

8  ? 
d  c 

D  in 

M  CM 

i  d 

CO 

CM 

d 

to 

in 

d 

00 

in 

d 

n 

CM 

in 

N- 

T“ 

d 

in 

d 

t- 

oo 

d 

CO 

CM 

d 

CM 

d 

a 

d 

CM  C 
in  c 
d  c 

0  O’ 
M  CO 
3  d 

g  5 

d  c 

0  <0 
f  CM 
3  d 

CN 

d 

a 

CO 

r* 

B 

II 

ll 

B| 

II 

If 

I 

n 

II 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

■ 

g 

1 

g 

g 

1 

g 

g 

g 

g 

g 

g 

g 

g 

1 

g 

o 

CD 

> 

g 

g 

g 

g 

Bl 

B 

O’ 

CM 

CM 

1 

o 

lO 

CL 

oo 

o 

CM 

UL 

oo 

o 

CN 

U. 

s 

a 

I 

o 

s. 

I 

o 

to 

CL 

X 

_ 

00 

o 

CM 

U. 

00 

o 

CM 

UL 

s 

CL 

X 

CO 

o 

CM 

U. 

o 

£ 

X 

00 

o 

CM 

ll. 

o 

2 

I 

CO 

o 

CM 

u. 

o 

in 

0. 

X 

oo 

o 

CM 

U- 

o 

£ 

X 

CO 

o 

CM 

Li. 

CO  C 
O  1 

^  c 
LJ-  a 

2  ® 
t  o 
L  CM 
C  U- 

s 

CL 

X 

00 

o 

CM 

U. 

o 

£ 

X 

O 

in 

0. 

X 

I 

1 

I 

» !*• 

? 

rv. 

(A 

O) 

O) 

ID 

m“ 

O) 

in 

rx. 

CO 

CO 

CM 

co" 

s_ 

fA 

i 

CM 

M 

CO 

CO 

CM 

co" 

fA 

CM 

CM 

OO 

40 

CO 

in 

m 

CM 

iA 

m 

o 

V 

CM 

4/> 

in 

4A 

h- 

1^ 

in 

r^ 

1^ 

in 

h- 

in 

*A 

IV. 

in 

4A 

gv. 

P 

tA 

00 

00 

fA 

s  ^ 

in  Q 

^ ; 

-  N. 

-  N. 
0_  lO_ 

»  5 

fv 

r^ 

P 

CO 

a 

co" 

iA 

CO 

CO 

CM 

to" 

4J» 

'ir 

at 

to 

iA 

h- 

to 

P 

00 

in 

iA 

to 

at 

at 

*A 

CD 

in 

s 

iA 

t7> 

at 

CM 

iA 

at  c 
in  c 

CO  c 
iA  « 

D  at 
D  to 
M  O’ 
ft  iA 

n 

D  CJ> 

-  in 
0  ^ 
9  to 

CD 

O 

iA 

to 

T- 

to 

to" 

in 

iA 

O 

d 

s 

(O 

(N 

d 

o 

CO 

CM 

O 

o 

CM 

O 

00 

i 

§ 

d 

o 

p 

T- 

CO 

CM 

d 

s 

CM 

O 

CM 

o 

CM 

O 

<q- 

O 

to 

d 

to  c 

CM  ^ 
d  T 

D  O 

r  CM 

“  T“ 

o 

CM 

O 

00 

CM 

O 

00 

CM 

O 

CO 

CM 

o 

p 

8 

N 

00 

h- 

T" 

o 

oo 

d 

? 

d 

r- 

m 

d 

O  T 
CO  u 
C 

-  O 
D  CM 
3  CM 

a  s 

d  T 

D  O 
0  00 

-  d 

in 

CM 

d 

O’ 

to 

CM 

in 

D  Li-  $  E 

I 

I 

1 

1 

1 

I 

I 

1 

I 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

I 

1 

I 

I 

I 

I 

1 

i 

ll 

ll 

I 

in 

1 

1 

1 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

I 

B 

B 

B 

B 

1 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

1 

B 

B 

B 

In 

1 

I 

1 

I 

B 

B 

1 

B 

B 

B 

B 

1 

B 

I 

B 

1 

B 

1 

B 

B 

I 

B 

I 

I 

B 

B 

B 

B 

B 

p 

B 

B 

B 

B 

a 

i 

S 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

BS 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Bl 

B 

P 

B 

B 

lai 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Bg 

m 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

m 

gs 

ag 

gg 

B 

B 

§ 

la 

O 

o 

CM 

O 

§ 

CM 

U- 

O 

o 

CN 

O 

o 

CM 

O 

o 

CM 

O 

O 

CM 

CM 

lZ 

O 

O 

CM 

CM 

CO 

LJ. 

O 

o 

CM 

O 

o 

CM 

O 

o 

CM 

O 

CN 

O 

o 

CM 

O 

o 

CM 

O 

o 

CM 

O 

o 

CM 

”  £ 

8 
i  £N 

O 

O 

CM 

O 

o 

CM 

O 

o 

CM 

O 

o 

CM 

O 

o 

CM 

O 

O 

CM 

O 

r“ 

> 

O 

o 

CM 

O 

o 

CM 

[o 

> 

o  ^ 

CM  5 

1  o 

!  S 
— 

o  c 
o  c 

CM  C 

3  O 

3  O 

M  CM 

1 

1 

ni 

2 

o 

CD 

CD 

0. 

Room 

No 

1 

a 

B 

1 

B 

B 

1 

B 

B 

at 

CM 

B 

B 

B 

1 

B 

■ 

E 

B 

B 

B 

B 

B 

B 

1 

I 

B 

B 

II 

IB 

E 

i 

1 

1 

Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  6  C  -  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  1 /Baseline  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


r  ^ 


d 

ll 

r»- 

'V 

in 

t— 

o> 

in 

cd 

<x> 

CO 

cd 

N- 

r^ 

tn 

CO 

CM 

MT 

r- 

cd 

CO 

00 

CM 

in 

»“ 

CO 

OJ 

14.23  1 

CO 

r^- 

vr 

r 

c 

'C 

T 

11.10 

38.02  1 

CD 

CO 

o 

cd 

00 

o 

CM 

o 

oo 

CO 

O’ 

CM 

in 

1  trZ9l 

O’ 

CN 

in 

15.24  1 

CO 

CO 

cd 

r* 

16.63  1 

CD 

CN 

CD 

CD 

CM 

cd 

16.63  1 

CO 

CO 

cd 

T" 

Fixture  Data 

ui 

_i 

<o 

00 

d 

CO 

CO 

d 

<o 

CO 

d 

CO 

CD 

d 

CO 

CD 

d 

CD 

00 

d 

CO 

oo 

d 

CO 

00 

d 

CM 

CD 

d 

CO 

oo 

d 

CO 

CD 

d 

CO 

CD 

d 

a 

a 

c 

0  CO 
3  00 
3  d 

CM 

CD 

d 

CO 

00 

d 

CO 

CO 

d 

CO 

CD 

d 

CO 

CO 

d 

CO 

CD 

d 

CO 

00 

d 

CD 

00 

d 

CO 

00 

d 

CO 

CD 

d 

CO 

(D 

d 

CO 

00 

d 

CO 

CO 

d 

CO 

oo 

d 

CO 

CO 

d 

(0  <u 

1  £ 
h-  3 
J 

g 

CO 

(O 

o 

o 

o 

h*. 

o 

o 

00 

(O 

o 

o 

CO 

o 

o 

o 

CM 

8 

o 

CN 

8 

00 

CO 

o 

o 

o 

o 

CN 

■cr 

m 

r“ 

o 

o 

o 

8 

o 

CN 

8 

CN 

o 

c 

c 

c 

c 

3  O 
3  O 

r  CO 

3  CO 
M  CN 

o 

in 

m 

00 

CO 

o 

o 

■O' 

o 

CM 

o 

o 

o 

CM 

o 

o 

CO 

CO 

o 

o 

o 

o 

o 

oo 

CO 

o 

o 

oo 

CO 

o 

o 

CO 

CO 

8 

CO 

CO 

8 

oo 

CO 

8 

g 

8 

oo 

CO 

8 

oo 

(O 

o 

o 

00 

CO 

o 

o 

CO 

CO 

?  a 
c  E 

iis 

o 

o 

T 

CO 

o 

o 

'0“ 

CO 

o 

o 

'O’ 

CO 

o 

o 

rr 

CO 

o 

o 

■O' 

CO 

g 

CO 

o 

o 

CO 

o 

o 

■O’ 

CO 

o 

in 

CN 

o 

o 

CO 

o 

o 

CO 

o 

o 

CO 

c 

8 

r 

0  CO 

o 

h«. 

in 

CM 

o 

o 

o 

o 

CO 

o 

o 

O’ 

CO 

o 

o 

O’ 

CO 

o 

o 

o 

CO 

o 

o 

O’ 

CO 

o 

o 

O’ 

CO 

o 

o 

O’ 

CO 

o 

o 

O’ 

CO 

8 

'O 

CO 

o 

o 

O’ 

CO 

o 

o 

O’ 

CO 

o 

o 

O’ 

CO 

o 

o 

O’ 

CO 

E  ^ 
”  ii- 

- 

- 

- 

- 

- 

- 

CO 

- 

- 

- 

CO 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

D 

d 

<o 

d 

1 

d 

CM 

CO 

CM 

d 

in 

CM 

d 

g 

CO 

d 

00 

CO 

CO 

d 

CD 

CN 

d 

CD 

CO 

CO 

d 

00 

CD 

'C 

d 

CM 

d 

00 

CO 

CO 

d 

CD 

CM 

d 

a 

Cl 

c 

c 

0  CO 
3  V 
0  CM 
3  d 

§ 

d 

CM 

d 

8 

CM 

d 

o 

O’ 

d 

f 

d 

d 

1 

1 

0) 

u 

c 

(0 

1 

0) 

cr 

B= 

o 

CM 

SP 

o 

CM 

o 

CM 

o 

CN 

o 

CM 

o 

CM 

# 

g 

o 

CN 

o 

CN 

o 

CM 

o 

CN 

o 

CN 

g 

g 

o 

CM 

o 

CM 

o  c 

CM  C 

e  ^ 

3  O 
M  CM 

# 

g 

g 

g 

o 

CM 

o 

CN 

o 

CM 

g 

o 

CM 

g 

I 

o 

CN 

2? 

o 

CN 

g 

1 

I 

I 

1 

1 

1 

1 

o 

<o 

o 

CO 

2? 

o 

CO 

o 

CO 

o 

CO 

o 

o 

CO 

o 

CO 

o 

2? 

o 

CO  ] 
_ 1 

o 

CO 

o 

t- 

o 

T- 

o 

CO 

2? 

o 

CO 

o 

o 

CO 

2?  3 
o  c 

CO  r 

?  ^ 
3  O 
-  CO 

2? 

o 

o 

CO 

o 

CO 

2? 

o 

CO 

o 

<o 

o 

CO 

o 

CO 

o 

CO 

I 

I 

o 

CO 

I 

I 

o 

CO 

I 

1 

1 

1 

o 

CO 

2? 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o  1 

CO  ! 

i 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

'P  s 
^  o 

o  c 

CO  c 

e  ^ 

3  O 
0  CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

2? 

o 

CO 

o 

CO 

2? 

o 

CO 

8 

o 

CO 

o 

CO 

2? 

o 

CO 

o 

CO 

8 

o 

CO 

[  Room  Data 

cr 

d 

q: 

00 

CO 

cd 

00 

CO 

cd 

r-‘ 

CO 

cd 

CO 

cd 

00 

cq 

T~ 

o 

'U' 

o 

'IT 

CD 

CO 

CM 

i 

i 

CO 
CO  ' 

in  i 

CO 

CO 

in 

CO 

CO 

CM 

(O 

(O 

CM 

CO 

CO 

in 

CO 

CO 

in 

CO 

CO 

CM 

CD 

CO 

in 

CO  Cl 
CO  c 

in  c 

3  CO 
0  CO 

si  in 

CD 

CO 

CM 

CO 

CO 

in 

CO 

CO 

CO 

CO 

CO 

CM 

T- 

r^ 

co 

cd 

T“ 

r- 

CO 

cd 

T- 

r^ 

co 

cd 

N- 

CO 

cd 

1^ 

CO 

cd 

'r- 

h- 

CO 

cd 

T“ 

00 

in 

CO 

m 

CO 

CO 

CO 

CD 

CO 

in 

rv! 

T- 

oo 

in 

T- 

2  c" 

C  (/} 
< 

o> 

O) 

CO 

(O 

r- 

o 

00 

CO 

o 

GO 

CO 

CD 

CO 

c:> 

CO 

CO 

C3> 

CO 

CO 

C3> 

CO 

in 

CO  i 

in 

^  i 

CO 

in 

CO 

in 

CO 

m 

CO 

m 

CO 

in 

CO 

in 

'T 

CO 

in 

CO  Cl 

in  u 

V  ^ 

3  CO 
3  m 
T 

CO 

in 

CO 

in 

o 

h- 

CM 

o 

CM 

in 

CD 

CO 

O’ 

m 

O’ 

in 

o 

in 

O’ 

in 

O’ 

in 

O' 

in 

o 

in 

o 

in 

in 

O’ 

in 

o 

m 

o 

m 

1 1 

in 

t“ 

to 

T“ 

CD 

a> 

CM 

CM 

CM 

Oi  \ 

T“ 

CD 

CD 

CD 

o> 

CD 

CD 

CD 

CD 

D  CD 

CD 

CD 

in 

T" 

in 

in 

CO 

CO 

CO 

CO 

CO 

CO 

in 

in 

in 

ih 

in 

in 

m 

in 

in 

in 

ft 

O) 

1^ 

o> 

r- 

Oi 

g 

g 

CO 

CO 

a> 

CO 

CN 

CM  ! 

V 

CM 

'cr 

CN 

s 

s 

CN 

'T  'I 
CM  C 

r  'cr 

M  CM 

MT 

CM 

00 

00 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

Oi 

O) 

CD 

o> 

-J  o  u 

O 

o 

O 

o 

o 

(D 

o 

_ j 

o 

oal 

o 

o 

CD 

m 

o 

o 

m 

o 

o  c 

D  O 

m 

o 

o 

o 

o 

o 

o 

<J 

o 

o 

o 

o 

o 

o 

o 

o 

o 

B 

CM 

m 

CM 

'T 

“1 

CD 

_ j 

CD; 

CO 

in 

CM 

in 

in 

CO 

CO 

CM  Cl 

3 

in 

CO 

CO 

CO 

CN 

m 

r 

1  ^ 

1 

CN 

CN 

CN 

CN 

CM 

CN 

CN 

CM 

CM 

CM 

O 

O 

CN 

CM 

U. 

o 

o 

o 

o 

CM 

CM 

u. 

o 

o 

CN 

o 

o 

<N 

CN 

CO 

O  i 

o 
<N  1 

o 

o 

CM 

CM 

CO 

u. 

o 

o 

CM 

c7 

?> 

u. 

o 

o 

CM 

CM 

CO 

u. 

o 

o 

o 

o 

CM 

C 

CO  c 
U-  - 

5  o 

M  ^ 

CM 

?3 

LL 

o 

o 

CM 

o 

o 

CM 

CN 

?3 

u. 

o 

o 

g 

CM 

CN 

P3 

u. 

o 

o 

CM 

o 

o 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

g 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

Room 

No. 

« 

« 

CM 

« 

CO 

« 

m ; 

CO 

a 

3 

CD 

o 

T~ 

r- 

CM 

CO 

r- 

in. 

CO 

N. 

00 

2 

o 

CM 

r- 

CM 

CN 

CN 

11/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Bett  Lighting 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  1 /Baseline  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


o 

LL 

<o 

O 

CO 

CO 

d 

CM 

o 

d 

CO 

od 

CD 

CO 

oi 

5 

cd 

T“ 

CO 

1^ 

d 

UD 

d 

to 

CM 

CO 

CO 

cb 

CO 

CM 

'T 

in 

CD 

14.23  I 

io 

CD 

CO 

CM 

T- 

11.10  1 

CM 

r*^ 

CM 

d 

11.10  1 

CO 

CM 

io 

oi 

to 

CO 

cd 

to 

tr 

cd 

15.56  1 

OO 

CO 

00 

o 

cb 

CD 

CD 

f^ 

ID 

OO 

CM 

CM 

o 

lO 

cd 

CO 

to 

cb 

CO 

CM 

CM 

CD 

h-’ 

d 

CD 

to 

cd 

CM 

o 

lb 

CM 

CD 

Fixture  Data 

ll 

Ji 

J 

<o 

CO 

d 

CO 

CO 

d 

CM 

CD 

d 

CO 

CO 

d 

CO 

00 

d 

CO 

00 

d 

CO 

OO 

d 

CM 

CD 

d 

CO 

00 

d 

CO 

00 

d 

CO 

00 

d 

CO 

CD 

d 

CD 

00 

d 

CO 

OO 

d 

CO 

00 

d 

CO 

00 

d 

CO 

OO 

d 

CM 

CD 

d 

CO 

OO 

d 

to 

to 

d 

CO 

OO 

d 

CO 

00 

d 

CO 

00 

d 

CO 

00 

d 

CO 

CO 

d 

CO 

00 

d 

■*” 

OO 

d 

CO 

00 

d 

CO 

00 

d 

00 

d 

CO 

00 

d 

T- 

00 

d 

CO 

00 

d 

CO 

OO 

d 

CO 

CO 

d 

CO 

OO 

d 

T“ 

OO 

d 

w 

(D  <u 

o 

o 

00 

<o 

g 

<N 

00 

fs. 

o 

CM 

CO 

o 

o 

CO 

a 

§ 

CO 

CM 

o 

8 

CO 

o 

§ 

o 

CO 

« 

CM 

o 

8 

o 

o 

o 

'cr 

CO 

o 

o 

■V 

o 

CM 

o 

? 

8 

o 

o 

o 

CM 

o 

o 

o 

CM 

o 

o 

CM 

o 

o 

00 

CO 

CM 

o 

o 

CM 

in 

o 

o 

CO 

CO 

CM 

o 

o 

o 

CM 

o 

§ 

o 

CM 

o 

o 

CO 

o 

o 

CO 

o 

o 

CM 

O' 

o 

o 

o 

8 

CM 

*cr 

■'T 

o 

o 

CM 

CD 

CO 

o 

o 

CO 

CO 

o 

o 

00 

CO 

o 

o 

CM 

o 

o 

CO 

o 

CO 

o 

o 

CM 

o 

o 

CO 

o 

o 

CO 

o 

8 

r^ 

CM 

o 

o 

CO 

to 

T“ 

o 

o 

to 

to 

13 

§ 

o 

o 

•O’ 

CO 

o 

r*-. 

CM 

o 

o 

CO 

8 

V 

CO 

8 

CO 

o 

o 

CO 

o 

lO 

CM 

o 

o 

CO 

o 

o 

CO 

o 

o 

CO 

o 

o 

CO 

o 

o 

CO 

o 

o 

CO 

o 

o 

CO 

o 

o 

CO 

o 

o 

CO 

o 

to 

CM 

o 

o 

rr 

CO 

o 

o 

CO 

o 

o 

TT 

CO 

o 

o 

CO 

o 

o 

CO 

o 

o 

CO 

o 

o 

O' 

CO 

o 

o 

O' 

CO 

o 

o 

CO 

CM 

o 

o 

O’ 

CO 

o 

o 

rr 

CO 

o 

o 

00 

CM 

o 

o 

CO 

o 

o 

OO 

CM 

o 

o 

CO 

8 

CO 

o 

o 

V 

CO 

o 

o 

"cr 

to 

o 

o 

00 

CM 

|i 

”  b. 

- 

- 

CO 

- 

- 

- 

- 

CO 

- 

- 

- 

- 

- 

- 

CO 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

D 

O 

1 

d 

o 

CO 

CO 

d 

O) 

d 

CD 

ID 

CM 

d 

CO 

lO 

CM 

d 

CO 

m 

CM 

d 

o 

d 

o 

d 

CO 

CD 

CM 

d 

T- 

oo 

d 

00 

CD 

CO 

d 

CO 

CM 

d 

00 

CD 

CO 

d 

CO 

CM 

d 

CO 

CO 

CO 

d 

CO 

CM 

d 

00 

CO 

CO 

d 

00 

CO 

d 

CO 

CM 

d 

00 

CO 

CO 

d 

§ 

CM 

d 

to 

CM 

d 

CO 

o 

CO 

d 

to 

00 

CM 

d 

lO 

CM 

d 

CD 

V 

CO 

d 

CD 

d 

CM 

CO 

d 

CM 

-tr 

CO 

d 

CM 

'O’ 

CO 

d 

•«T 

CO 

d 

CO 

d 

r«. 

CO 

d 

CO 

d 

r" 

CO 

d 

CO 

d 

o 

8 

c 

(Q 

1 

3> 

cr 

s 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

# 

8 

o 

CM 

o 

CM 

o 

CM 

8 

8 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

8 

8 

8 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

8 

8 

8 

8 

o 

CM 

o 

CM 

o 

CM 

8 

8 

8 

8 

$ 

o 

<0| 

o 
▼”  ' 

o 

a? 

o 

CO 

o 

CO 

o 

CO 

o 

r* 

o 

o 

CO 

o 

CO 

o 

CO 

o 

o 

CO 

i 

o 

CO 

o 

r- 

SP 

o 

CO 

o 

o 

T- 

o 

CO 

«? 

o 

o 

CO 

o 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

i 

CO 

SP 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

to 

u 

i 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

J? 

o 

CO 

o 

CO 

o 

CO 

O  I 
CO| 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

aP 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

O  ' 
CO 

o 

CO 

o 

CO 

o 

to 

i 

J?! 

o 

CO  1 

o 

CO 

Room  Data 

at 

o 

ac 

<q-  ! 
<N 

d 
^ ' 

CO 

CM 

00 

CM 

CO 

CM 

d 

cn 

CO 

d 

lO 

CO 

d 

CM 

00 

T“ 

CM 

03 

y- 

CO 

CO 

CO 

CO 

'cr 

o 

cd 

CO 

CO 

CM 

CD 

CO 

d 

i 

CO 

CO 

CM 

CO 

CO 

d 

CO 

CO 

CM 

CO 

CO 

d 

CO 

CO 

CM 

CO 

CO 

CM 

CO 

CO 

d 

CO 

CO 

CM 

CO 

CO 

d 

00 

CO 

o 

TT  ' 
to 

^ : 

CO 

h- 

cb 

CM 

CM 

cd 

CM 

CM 

cd 

to 

CO 

cd 

to 

CO 

cd 

m 

CO 

cd 

1^ 

CM 

cd 

CM 

cd 

CO 

CM 

cd 

CO 

CM 

cd 

to 

h- 

cd 

OO 

CO 

cd 

! 

00 

to 

cd 

<  ^ 

CT) 

(O 

r- 

CM 

T- 

CM 

T“ 

CM 

8 

8 

00 

CO 

to 

€0 

CO 

CO 

00 

CO 

CO 

OO 

CO 

lO 

o 

o 

OO 

CO 

CO 

V 

CO 

iO 

CO 

CO 

CO 

to 

CO 

to 

CO 

to 

’tr 

CO 

to 

MT 

CO 

to 

CO 

to 

CO 

to 

CO 

to 

CO 

CO 

CD 

CO 

CO 

CD 

o 

o 

r». 

CO 

CO 

00 

o 

CM 

CM 

00 

o 

CM 

CM 

o 

OO 

OO 

o 

00 

OO 

o 

CO 

OO 

o 

o 

o 

g 

? 

•sr 

’cr 

o 

CM 

CO 

o 

o 

GO 

g 

OO 

1 1 

fO 

CO 

CO 

r- 

t“ 

CO 

CO 

CO 

CO 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CM 

CM 

to 

CM 

CO 

GO 

00 

00 

OO 

CO 

CO 

CO 

00 

00 

CD 

CO 

00 

jC  ^ 

3'^ 

a> 

OO 

o> 

00 

o> 

CO 

CD 

CO 

CO 

CO 

CO 

OO 

CD 

CO 

o> 

OO 

CD 

CO 

CD 

8 

TT 

CM 

s 

CM 

CM 

CM 

'T 

CM 

-cr 

CM 

CM 

■V 

CM 

8 

CO 

CD 

CO 

OO 

CM 

OO 

CM 

CO 

r«^ 

CM 

CO 

CM 

o 

T- 

o 

o 

to 

to 

I 

8 

? 

8 

8 

^  o  o 

O 

CQ 

CD 

o 

o 

o 

CQ 

CD 

o 

o 

o 

CD 

o 

m 

o 

CD 

o 

icQ 

CD 

o 

GO 

o 

CQ 

o 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

CM 

CO 

CM 

CM 

r*. 

o 

CO 

to 

_ 

o 

CO 

CO 

CO 

CO 

CO 

1^ 

CO 

CM 

CO 

CO 

r- 

a 

B 

a 

p 

a 

B 

B 

m 

B 

a 

B 

B 

B 

B 

B 

B 

a 

li- 

O 

o 

<N 

o 

o 

CM 

CM 

Q 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

lo 

o 

CM 

i _ 

CM 

r“ 

CO 

LL 

o 

o 

CM 

CM 

r* 

CO 

LL 

o 

;o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

o 

o 

CM 

o 

o 

CM 

CM 

t— 

CO 

LL 

8 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

o 

o 

CM 

1 

I 

B 

1 

I 

I 

I 

I 

I 

1 

B 

B 

Room 

No. 

CO 

CM 

CM 

»n 

CM 

CO 

CM 

h- 

CM 

j _ 

00 

CD 

CM 

o 

CO 

t— 

co 

CM 

CO 

CO 

CO 

CO 

B 

1 

B 

1 

I 

B 

1 

I 

B 

1 

B 

1 

1 

B 

B 

B 

11/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufactuhng/Assembly  Line  B  C  -  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  2  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


b 

iL 

5 

oi 

(£> 

CO 

0> 

cn 

00 

T— 

CO 

“O’ 

GO 

CN 

r>* 

o 

23.91  1 

to 

CO 

T" 

17.93  1 

CD 

to 

CO 

CD 

23.91  1 

to 

fb 

23.91  I 

r-. 

CN 

od 

t— 

CD 

cb 

CN 

CN 

CO 

cb 

CO 

CD 

00 

to 

p 

to 

o 

cb 

CN 

<0 

CO 

r 

CO 

CO 

CO 

CO 

oo 

CO 

K 

cx> 

CO 

CO 

CO 

CO 

od 

CM 

CN 

CD 

CN 

CN 

CD 

CO 

CO 

(b 

oo 

CO 

cb 

Fixture  Data 

iL 

J 

o 

C3> 

d 

o 

Oi 

d 

o 

a> 

d 

CN 

a> 

d 

o 

CD 

d 

CN 

CD 

d 

o 

CD 

d 

CN 

CD 

d 

CN 

CD 

d 

o 

CD 

d 

CN 

CD 

d 

o 

CD 

d 

(N 

CD 

d 

o 

CD 

d 

CN 

CD 

d 

o 

CD 

d 

o 

CD 

d 

o 

CD 

d 

o 

CD 

d 

8 

d 

8 

d 

8 

d 

8 

d 

8 

d 

o 

CD 

d 

8 

d 

8 

d 

8 

d 

8 

d 

R)  (t) 

o 

o 

o 

o 

o 

o 

Cs» 

o 

o 

o 

O’ 

o 

o 

o 

o 

o 

CO 

o 

o 

CN 

T- 

CN 

o 

o 

o 

o 

o 

CD 

to 

o 

o 

CO 

to 

o 

o 

o 

CN 

T- 

o 

o 

CN 

CN 

o 

o 

o 

CD 

o 

o 

CN 

S 

o 

o 

o 

o 

CN 

O 

o 

CN 

CN 

o 

o 

o 

CO 

o 

o 

o 

CO 

o 

o 

o 

O' 

o 

o 

o 

CN 

T“ 

o 

o 

o 

V 

o 

o 

o 

o 

o 

o 

'Cf 

o 

o 

o 

MT 

o 

o 

o 

V 

o 

o 

o 

o 

o 

i 

o 

o 

o 

O' 

o 

o 

o 

O' 

o 

o 

o 

O' 

|l 

I  5 

_j 

o 

o 

O 

o 

o 

o 

o 

o 

to 

CO 

CN 

o 

o 

o 

O- 

O 

to 

CO 

CN 

o 

o 

o 

o 

to 

CO 

CN 

o 

to 

CO 

CN 

o 

o 

§ 

o 

to 

CO 

CN 

o 

o 

o 

to 

CO 

CN 

o 

o 

§ 

O 

to 

CD 

CN 

o 

o 

o 

o 

o 

? 

8 

o 

8 

§ 

8 

o 

'T 

g 

o 

o 

o 

■O' 

o 

8 

o 

o 

o 

o 

o 

o 

V 

o 

o 

o 

“O' 

o 

o 

o 

O' 

o 

o 

o 

o 

i  ^ 

- 

- 

- 

CN 

- 

CN 

- 

CN 

CN 

- 

CN 

- 

c- 

- 

CN 

- 

- 

- 

- 

- 

- 

- 

- 

T“ 

- 

- 

b 

b 

<0 

'ST 

t- 

d 

lO 

r- 

d 

CO 

05 

r- 

d 

E 

CO 

d 

s 

CN 

d 

CO 

to 

to 

d 

i 

d 

00 

to 

to 

d 

CO 

to 

to 

d 

CD 

a 

d 

CO 

to 

d 

CD 

O 

CN 

d 

GO 

to 

to 

d 

CD 

o 

CN 

d 

CO 

to 

to 

d 

CD 

o 

CN 

d 

CO 

T- 

d 

to 

r- 

r- 

d 

lO 

T- 

r- 

d 

to 

d 

to 

5 

to 

T“ 

d 

to 

d 

to 

T- 

d 

to 

d 

ir> 

o 

to 

d 

tn 

d 

to 

d 

Reflectance 

p 

# 

o 

CM 

o 

CN 

o 

CM 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

S? 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CM 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

SS 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

SP 

o 

CN 

o 

CN 

sP 

o 

CN 

O 

CO 

o 

<o 

O 

CO 

O 

CO 

O 

CO 

o 

o 

CO 

o 

CO 

o 

o 

CO 

o 

CO 

o 

o 

o 

CO 

o 

to 

o 

o 
to  1 

o 

to 

o 

o 

to 

o 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

to 

o 

CO 

o 

CO 

o 

to 

o 

to 

o 

to 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

u 

2? 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

O  1 
CO  ! 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

o' 

O 

to 

o 

to 

o ! 
C^ 

'e 

o 

CO 

o 

to 

o 

CO 

o 

to 

o 

CO 

s? 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

to 

o 

CO 

o 

CO 

o 

to 

o 

to 

o 

CO 

Room  Data 

a 

b 

(T 

CD 

CO 

o6 

00 

CO 

CO 

CO 

r>. 

▼“ 

(O 

CD 

CO 

cb 

CD 

CO 

O' 

o 

O’ 

o 

CO 

CO 

CN 

CO 

CO 

to 

CO 

CO 

lb 

CO 
CO  1 
cvi ' 

to 

CO 

CN 

CO 

CO 

lb 

to 

to 

lb 

CO 

CO 

CN 

CD 

CO 

lb 

CO 

CO 

lb 

to 

to 

CN 

CD 

CO 

lb 

CO 

CO 

cvi 

CO 

CO 

lb 

CO  i 
CO 

i 

CO 

CO 

to 

cvi 

f'- 

co 

cb 

r- 

f'. 

to 

cb 

CO 

cb 

CO 

cb 

r'- 

co 

cb 

»*• 

t'. 

CO 

cb 

00 

lO 

CD 

to 

ivl 

T* 

CO 

Gd 

CO 

od 

00 

lO 

GO 

to 

S  o 
< 

0> 

O) 

CO 

CO 

O 

CO 

CO 

O 

CD 

CO 

CO 

CO 

CD 

CO 

CO 

CD 

CO 

CO 

CD 

_ j 

CO 

to 

CO 

to 

O- 

CO 

to 

O' 

CO  i 

to 

CO 

lO 

CO 

to 

CO 

to 

CO 

to 

CO 

lO 

CO 

to 

V 

CO 

lO 

CO 

lO 

CO 

lO 

CO 

o 

h- 

CNi 

o 

I'- 

CN 

to 

CD 

to 

1 

’T 

to 

NT 

to 

MT 

to 

NT 

lO 

to 

to 

o 

lO 

o 

to 

lO 

O' 

!? 

o 

lO 

o 

to 

|l 

lO 

(Tj 

T- 

O) 

05 

T- 

CN 

s 

o> 

CD 

CD 

CDi 

^ : 

CD 

CD 

CD 

CD 

CD 

CD 

r 

CD 

CD 

r- 

CD 

r- 

CD 

»“ 

m 
^ ' 

to 

r“ 

! 

to 

CO 

CO 

CD 

CO 

CO 

CO 

to 

lb 

to 

lb 

lO 

to 

to 

lb 

to 

tb 

JC  ^ 

Qi  & 
-J 

O) 

o> 

Oi 

R 

o 

CN 

CO 

8 

s 

s 

’fl- 

CN 

CN 

NT 

CN 

s! 

CN 

CN 

CD 

00 

t— 

CD 

^  i 

1 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

o> 

(D 

O) 

CD 

-J  o  o 

o 

O 

O 

o 

O 

CD 

o 

o 

m 

o 

o 

CD 

CD 

O 

o 

03 

O 

O 

CD 

o 

m 

o 

o 

o 

1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

- 

- 

CO 

- 

o- 

CD 

-cr 

CO 

■cr ' 

- 

CO 

CO 

- 

CO 

to 

CN  1 

CN 

lO 

CO 

to 

~ 

~ 

- 

- 

- 

- 

- 

- 

T“ 

K 

o' 

I 

S 

CD 

O 

CM 

L. 

o" 

r^ 

1 

2 

o' 

5 

2 

CD 

O 

CN 

U. 

CO 

o 

CN 

u. 

f 

2 

CO 

o 

CN 

u. 

CO  1 

o 

CN  i 
U. 

o' 

f>- 

X 

2 

CO 

o 

CN 

u. 

s 

CN 

LL 

CD 

o 

CN 

Li. 

o' 

X 

2 

GO 

o 

CN 

LL 

CD 

O 

CN 

LL 

h- 

x; 

2, 

GO 

O 

CN 

LL 

g 

CN 

LL 

h- 

X 

2 

¥ 

CN 

LL 

oT 

r- 

X 

2 

o' 

X 

2 

CO 

o 

CN 

IL 

o' 

h* 

X 

2 

X 

2 

CO 

IL 

"o' 

h- 

X 

2 

X 

2 

1 

2 

o' 

£ 

2 

"o' 

5 

s 

d" 

5 

s 

1 

2 

o' 

5 

s 

o" 

N. 

X 

2 

o' 

r'. 

X 

12 

« 

« 

CM 

« 

CO 

« 

"O- 

to 

CO 

CO 

CD 

o 

T“ 

CN 

to 

to 

CO 

T- 

CO 

T- 

CD 

T- 

8 

!cn 

CN 

Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  2  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


o 

UL 

<2 

lO 

<d 

r 

CO 

CN 

CD 

CN 

CO 

00 

OJ 

d 

h- 

o> 

33.31  I 

O 

hv 

cd 

N- 

T- 

1 

IV 

s 

cd 

CN 

CN 

CO 

cd 

S 

cd 

CN 

CN 

CO 

cd 

23.91  1 

cd 

17.93  1 

OO 

OJ 

td 

<b  f 

3  cd 

cd 

CN 

10.18  I 

11.37 

5.35 

ooz 

0S9 

IS 

■v 

m 

CN 

o 

C3J 

'cr 

CO 

o 

CN 

T- 

cd 

oo  c 
CO  r 
cd  c 

- 

si 

00 

CO 

tn 

OJ 

CO 

oi 

1  Fixture  5ata 

iL 

-J 

o 

o> 

o 

CN 

Oi 

d 

CN 

Oi 

d 

o 

OJ 

d 

8 

d 

O 

d 

CN 

C3) 

d 

CN 

C3) 

d 

O 

OJ 

d 

s 

d 

CN 

o> 

d 

o 

C7) 

d 

CN 

OJ 

d 

o 

C7J 

d 

CN 

C7J 

d 

o 

C3J 

d 

n 

CN 

OJ 

d 

CN 

C3J 

d 

8  S 

d  c 

N  O 

r>  a> 
6  d 

CN 

C7J 

d 

o 

C7J 

d 

8  8 
d  d 

8  8 
d  d 

o 

OJ 

d 

o 

C7J 

d 

o 

C7J 

d 

8 

d 

8 

d 

s 

d 

D  O 
7>  C3J 

d  d 

o 

OJ 

d 

s 

d 

to 

*re  <u 

>2  1 
-1 

o 

o 

o 

o 

o 

h- 

o 

o 

T“ 

o 

o 

CO 

lO 

o 

o 

o 

o 

o 

o 

o 

o 

CN 

o 

o 

o 

oo 

CN 

O 

o 

to 

0) 

O 

o 

(O 

O 

o 

o 

o 

CN 

T- 

o 

o 

o 

CO 

CN 

o 

o 

CN 

V- 

CN 

o 

o 

o 

CO 

o 

o 

CN 

T- 

CN 

o 

o 

o 

CO 

t— 

o 

o 

CN 

CN 

o 

o 

o 

o 

CN 

o 

o 

OJ 

IfJ 

o 

o 

CO 

to 

o  c 
o  c 

O  C 

^  c 

D  O 
D  O 
N  O 
-  CO 
N  r- 

o 

o 

rv 

o 

o 

o 

o 

o  o 
o  o 
o  o 

CD  CN 
CO  ^ 

o  o 
o  o 
o  o 

CN  CO 

tn  tn 

o 

o 

o 

CO 

t- 

o 

o 

o 

GO 

O 

o 

CO 

o 

o 

o 

CO 

CO 

o 

o 

o 

CO 

r- 

o  , 

s 

? ' 

■5  O 

D  § 
8 

o 

o 

o 

to 

T“ 

o 

o 

8 

C  Q. 

®  E 

1:3 

8 

o 

o 

lO 

<£> 

CN 

o 

to 

to 

CN 

o 

o 

? 

o 

o 

? 

o 

o 

? 

s 

(O 

CN 

O 

to 

CD 

CN 

o 

§ 

o- 

o 

o 

o 

o 

to 

CO 

CN 

o 

o 

o 

■O' 

O 

to 

CO 

CN 

8 

o 

N- 

o 

to 

CD 

CN 

o 

§ 

o 

to 

CD 

CN 

o 

to 

CO 

CN 

8  S 

O  0 

^  c 

8 

0  o 

N  ^ 

8 

CO 

CN 

o 

o 

o 

8  8 
o  o 
-nr  rr 

8  8 
o  o 

o 

o 

o 

o 

o 

o 

■O’ 

8 

o 

’'S’ 

8 

o 

O’ 

§  ! 

0  o 

D  O 
3  O 
T 

o 

o 

o 

N- 

8 

o 

N- 

II 

- 

CN 

CN 

- 

- 

- 

CN 

CN 

- 

CN 

- 

CN 

- 

CN 

- 

CN 

CN 

V-  c 

N  T- 

CN 

- 

-  - 

- 

- 

- 

-  ’ 

- 

- 

D 

d 

to 

»- 

d 

0> 

<o 

to 

d 

O) 

8 

d 

CN 

d 

r- 

CN 

d 

rv 

CN 

d 

c» 

to 

d 

Oi 

to 

d 

CN 

to 

CN 

d 

o 

to 

d 

00 

to 

to 

d 

O) 

o 

CN 

d 

GO 

to 

to 

d 

8 

CN 

d 

GO 

ITJ 

to 

d 

O) 

o 

CN 

d 

GO 

to 

to 

d 

00 

to 

to 

d 

C3J  a 

R  1 

d  c 

0  OJ 
■J  o 
0  CN 

:>  d 

8 

CO 

O 

CO 

CN 

d 

§  8 
CN  ^ 

d  d 

8  8 
CO  CO 

d  d 

OJ 

OJ 

CN 

d 

OJ 

C3J 

CN 

d 

OJ 

C7J 

CN 

d 

CO 

o 

CO 

d 

s 

CO 

d 

o  c 

CO  c 

d  c 

s 

0  CN 

d  d 

00 

OJ 

CN 

d 

OJ 

CN 

d 

8 

c 

m 

1 

0) 

q: 

o 

<N 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

O 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

^  < 
o  c 

CN  C 

?  ^ 
D  O 
N  CN 

o 

CN 

o 

CN 

o  o 

CN  CN 

o  o 

CN  CN 

s? 

o 

CN 

o 

CN 

o 

CN 

§ 

CN 

o 

CN 

^  s 

o  c 

CN  C 

?  ^ 
D  O 
N  CN 

o 

CN 

o 

CN 

o 

<o 

o 

r* 

o 

O 

CO 

o 

CO 

o 

CO 

o 

O 

o 

CO 

o 

CO 

o 

CO 

o 

o 

CO 

o 

o 

CO 

o 

o 

CO 

o 

o 

^  < 
o  c 

CO  ▼ 

?  ^ 
0  o 

-  CO 

o 

o 

CO 

o  o 

CO  CO 

o  o 

CO  CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

^  3 
o  c 

CO  c 

e  ^ 

D  O 
0  CO 

32 

o 

CO 

o 

CO 

o 

o 

r> 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

O 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

^  3 
9  c 

CO  0 

s  ^ 

0  o 

0  CO 

o 

CO 

8  8 

o  o 

CO  CO 

o 

CO 

o 

CO 

o 

CO 

3^  3 
o  c 

CO  f 

B  # 
?  8 

o 

CO 

o 

CO 

1  Room  bata 

q: 

d 

(r 

CN 

id 

GO 

CN 

CO 

csi 

CO 

CN 

id 

to 

CO 

id 

to 

CO 

id 

CN 

CO 

j 

CN 

CCJ 

CD 

CO 

CO 

CO 

o 

d 

CO 

CO 

CN 

CO 

CO 

id 

CO 

CO 

CN 

CD 

CO 

id 

CO 

CO 

oi 

CO 

CO 

id 

CO 

CO 

CN 

CD 

CO 

CN 

CO  Cl 
CO  c 

id  c 

0  CO 
0  CO 
N  td 

00 

CD 

■O’ 

o 

CO 
tn  hw 
NT  cd 

CN  CN 
CN  CN 
cd  cd 

tn 

CO 

cd 

tn 

CO 

cd 

in 

CO 

cd 

IV  1 

CN  i 
cd 

IV 

cn; 

cd 

CO  Cl 
CN  C 
cd  c 

0  tn 

N  |V 

d  cd 

CO 

CO 

cd 

to 

CO 

cd 

<  ^ 

CO 

(O 

h- 

CN 

5 

CN 

8 

s 

00 

CO 

to 

CO 

CO 

to 

00 

CO 

to 

00 

CO 

to 

o 

o 

CO 

<o! 

to 

CO 

CO 

lO 

N- 

CO 

CO 

tn 

CO 

m 

CD 

CO 

to 

N- 

CO  Cl 

to  u 

0  CO 
? 

CO 

CO 

C3J 

CD 

CO 

OJ 

o  ^ 

O  CO 
CO 

CD  CO 

S  R 

CN  CN 

o 

oo 

oo 

o 

OJ 

CO 

o 

CD 

00 

1 

T- 

8 

■O’ 

n- 

1; 

o 

o 

00 

o 

o 

00 

|I 

CO 

T- 

CO 

CO 

r». 

f'- 

(O 

T“ 

CO 

CO 

▼“ 

CO 

00 

OJ 

r- 

C3J 

r- 

OJ 

r- 

OJ 

C3J 

c» 

a> 

a> 

O)  c 

^  ▼ 

n  o) 

-  ^ 

CN 

CN 

in  CO 

CN  t“ 

CO  00 

oo 

CD 

00 

oo 

co 

CO  0 

0  CD 

00 

CO 

O) 

oo 

O) 

00 

o> 

s 

0> 

CO 

CO 

CO 

CO 

CO 

o> 

CO 

O) 

CO 

OJ 

CO 

OJ 

§ 

N- 

CN 

N- 

CN 

N* 

CN 

N* 

CN 

N- 

CN 

N" 

CN 

V 

CN 

CN  C 

r  N- 

N  CN 

OJ 

CO 

OJ 

CO 

00  GO 
CN  CN 

CO  CO 
rv 
CN  CN 

o 

o 

o 

nr- 

tn 

|V 

tn 

rv 

n- 

o  c 

00  C 

2  8 

o 

o 

T- 

8 

-J  o  O 

O 

ffl 

CD 

O 

O 

o 

CD 

CD 

o 

o 

o 

CD 

O 

CD 

o 

CD 

O 

'CD 

CD 

O  Q 

D  O 

CD 

o 

o  o 

DC  -1 

q: 

-J 

—I 

tr 

-J 

OC  - 

J  q: 

(T 

(£ 

- 

Oi 

T~ 

o 

t“ 

to 

rv 

<o 

IJ 

CN 

CO 

CN 

|V 

N- 

N- 

N“ 

N- 

N" 

m 

CO 

- 

i 

jlO  ^ 

r  ^ 

OJ 

o 

C»  CO 

(O  ^ 

T-* 

CN 

■V 

OJ 

^  T 

-  oo 

nr 

CN 

o' 

X 

2 

00 

s 

li. 

oo 

8 

LL 

X 

2 

o' 

X 

2 

o' 

£ 

s 

o 

CN 

LI. 

CO 

o 

CN 

lx. 

o' 

IV 

X 

s 

00 

u. 

o' 

r^ 

X 

2 

CO 

o 

CN 

u. 

o' 

X 

z 

OO 

o 

CN 

li. 

rv 

X 

S 

CO 

O 

CN 

Ll. 

o' 

£ 

s 

00 

R 

u. 

00 

o 

CN 

Li. 

IC;:  c 
:X  c 
:s  u 

M  X 

L  S. 

oo 

o 

CN 

LL 

o' 

|V 

X 

s 

o  o 

IV  1^ 

X  X 

s  z 

o  o 

rv  rv 

X  X 

z  z 

o' 

rv 

X 

z 

o' 

X 

z 

X 

z 

o' 

IV 

X 

z 

o' 

£ 

s 

o  c 

IV  ^ 

X  1 

z  : 

2  g 

Z  X 

g  z 

o' 

|V 

X 

z 

'o' 

£ 

s 

I  i- 

a: 

CO 

CN 

CN 

to 

CN 

(O 

CN 

IV 

CN 

CO 

CN 

0) 

CN 

O 

CO 

T“ 

<o 

CN 

CO 

c 

c 

_ 

■) 

■J 

CO 

in  CO 

CO  CO 

t- 

q: 

a 

CO 

DC 

u 

o: 

in 

q: 

11/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  3  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


d 

lL 

CO 

CO 

to 

20.59  I 

Let>_ 

0 

5 

0 

C 

9.14 

23.91  1 

CO 

(O 

cb 

17.93 

5.98 

11,03 

o> 

cb 

CM 

in 

CO 

ro 

cb 

CM 

o> 

CO 

cci 

o> 

cb 

CM 

o^ 

m 

oi 

T- 

<o 

CM 

d 

in 

16.90 

16.90 

§ 

cb 

16.90 

cb 

18.44 

20.28 

20.28 

18.44 

00 

r“ 

[fixture  Data 

LLF. 

o> 

d 

o- 

O) 

d 

c:> 

d 

1 

II 

mai 

ii 

1 

0.94 

-O' 

<j> 

d 

C3) 

d 

0.94 

0.94 

•O' 

a> 

d 

’cr 

O) 

d 

s 

d 

■O' 

a> 

d 

o> 

d 

Total 

Lumens 

I  5450 

o 

in 

CO 

CO 

5450 

c 

c 

D  O 
D  O 
>•  00 

?  CM 

o 

o 

CM 

y^ 

CM 

5450 

o 

o 

<3> 

in 

o 

o 

CO 

in 

o 

in 

CO 

CO 

1 

o 

o 

CJ> 

o 

21200 

o 

in 

CM 

CM 

O 

o 

CM 

T- 

CM 

o 

o 

CO 

!“■ 

CM 

o 

o 

CO 

CM 

5450 

o 

in 

CO 

CO 

y- 

5450 

o 

in 

in 

o 

in 

in 

o 

in 

in 

o 

in 

in 

o 

m 

O' 

in 

o 

in 

in 

o 

m 

s 

5450 

5450 

Lumens/ 

Lamp 

5450 

5450 

5450 

c 

u 

Ci 

c 

D  O 

M  in 

o 

in 

CO 

CM 

5450 

s 

CO 

CM 

o 

in 

CO 

CM 

o 

in 

O' 

in 

o 

in 

CO 

CM 

o 

in 

O' 

in 

o 

in 

CO 

CM 

o 

in 

O' 

in 

O 

in 

CD 

CM 

o 

in 

O' 

in 

O 

in 

o 

m 

5450 

O 

in 

o 

in 

5450 

5450 

5450 

5450 

5450 

5450  : 

5450  i 

5450 

5450 

5450 

Lamps/ 

Fixture 

- 

- 

- 

c 

M  y- 

CM 

- 

CM 

CM 

- 

- 

- 

T- 

- 

- 

- 

- 

- 

- 

- 

D 

d 

0.227 

0.178 

0.306 

0 

c 

Cl 

c 

0.417 

8990 

r^ 

CM 

CO 

d 

0.558 

0.558 

0.327 

0.558 

0.327 

CD 

in 

in 

d 

r^ 

CN 

CO 

d 

0.558 

CM 

CO 

d 

o 

CO 

CM 

d 

0.178 

oo 

y- 

d 

0.178 

0.178 

0.178 

00 

d 

0.178 

0.178  1 

CO 

d 

0.178 

CO 

h- 

d 

0.178 

I  Reflectance 

o 

CN 

o 

CN 

o 

CM 

%0Z\ 

o  c 

CM  C 

?  ^ 
3  O 
M  CM 

o 

CM 

o 

CM 

%oz 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

c? 

O 

CM 

o 

CM 

J 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

%0Z 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CO 

'e 

o 

CO 

o 

CO 

o 

CO 

Q  C 
CO  ▼ 

e  ^ 

3  O 
-  CO 

o 

CO 

o 

o 

CO 

o 

CO 

o 

o 

o 

CO 

o 

CO 

O 

o 

CO 

SS 

o 

o 

CO 

o 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

O 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

O 

CO 

sP 

O 

CO 

o 

CO 

O 

CO 

o 

CO 

o 

CO 

o 

SP 

o 

CO 

s? 

o 

CO 

o 

CO 

S?  Si 
o  c 
CO  c 

?  ^ 
3  O 
3  CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

SP 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

n 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

C3 

CO 

o 

(O 

o 

CO 

a? 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

S 

13 

Q 

E 

8 

q: 

R.C.R. 

CO 

CO 

<6 

00 

CO 

00 

GZU  I 

CO 

CO 

CO  a 

'f  « 

cb  T 

3  -O- 
3  O 
-  tr 

o- 

o 

TT 

CO 

CM 

CO 

CO 

in 

CO 
CO 
in ; 

CD 

CO 

CM 

CO 

CO 

csi 

CO 

CO 

in 

CD 

CO 

in 

CD 

CO 

CM 

CD 

CO 

in 

CO 

CO 

in 

CD 

CO 

CM 

CO 

CO 

in 

CO 

CO 

csi 

CO 

CO 

in 

CO 

CO 

CO 

CO 

12.76 

CO 

cb 

16.67  1 

CO 

cb 

16.67  1 

h- 

CO 

cb 

CD 

cb 

17.58  1 

17.58  1 

N. 

CO 

od 

18.67  1 

17.58  1 

17.58  1 

Area 

(so 

O) 

CN 

O) 

t“ 

CM 

CO 

CO 

o 

oo 

CO 

O  Cl 
03  C* 
CO  0 

3  CO 
3  CO 
3  0> 

CO 

CO 

C3) 

CO 

in 

■O’ 

CO 

§ 

CO 

in 

CO 

in 

CO 

CO 

in 

CO 

in 

CO 

in 

CO 

in 

O' 

CO 

in 

O' 

CO 

CO 

in 

O' 

CO 

m 

o 

CO 

in 

O' 

o 

N. 

CM 

o 

h- 

CM 

in 

C3> 

CO 

m 

in 

-O' 

in 

in 

m 

in 

o 

in 

s 

in 

m 

s 

s 

Width 

(feet) 

to 

r- 

T- 

to 

C7> 

c»  ^ 

y-  C 

CM 

o> 

o> 

O) 

T- 

O) 

o> 

o> 

O) 

o> 

o> 

<3> 

03 

Oi 

t- 

o> 

03 

in 

r 

in 

y- 

in 

CO 

CO 

CO 

CO 

CO 

CO 

in 

in 

in 

in 

in 

m 

in 

in 

in 

in 

Length 

(feet) 

o> 

o> 

T- 

o> 

o 

CM 

o  c 

CM  C 

3  C3) 

3  CO 

<3> 

CO 

CM 

TT 

CM 

CM 

CM 

■O' 

TT 

CM 

O' 

CM 

TT 

CM 

O' 

CM 

CM 

O' 

CM 

s 

CO 

00 

o> 

f'- 

(3} 

o> 

Oi 

O} 

C3> 

CD 

o> 

o> 

C3> 

C3> 

o 

C3 

_J  o  u 

O 

O 

O 

o 

O  0 

3  O 

o 

m 

o 

o 

CD 

m 

o 

O 

m 

o 

O 

CD 

O 

m 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

B 

T- 

- 

CO 

- 

rr  0 

3  ^ 

oo 

- 

CO 

CO 

- 

CO 

in 

“O' 

CM 

CM 

O' 

m 

O' 

O' 

o 

CO 

- 

CO 

- 

- 

- 

- 

- 

- 

V* 

- 

- 

T* 

Type 

HP70 

00 

o 

CM 

U. 

o 

X 

HP70 

CO  o 

o  c 

CM  r 

u.  u 

HP70 

o 

CM 

u. 

00 

o 

CM 

u. 

HP70 

00 

o 

CM 

u. 

o 

CM 

u. 

CO 

o 

CM 

u. 

HP70 

CO 

o 

CM 

LU 

o 

CM 

U- 

HP70 

CO 

U. 

CO 

o 

CM 

u. 

a 

X 

CO 

o 

CM 

Li. 

HP70 

HP70 

CO 

o 

CM 

u. 

HP70 

HP70 

CO 

o 

CM 

UL 

HP70| 

o' 

0. 

X 

"o 

a 

X 

HP70| 

HP70| 

HP70| 

o’ 

a 

X 

HP70l 

HP70| 

cT 

0. 

X 

Room 

No. 

- 

« 

CM 

« 

CO 

« 

r 

in 

CO 

CO 

O 

o 

- 

CN 

CO 

T- 

in 

to 

T* 

CO 

y^ 

o> 

o 

CM 

CM 

CM 

CM 

MHan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  3  L  -  Loading  Lighting 

*  -  Non-E>q3loslon  Proof  Fixtures 


b 

ill 

1 

to 

GO 

T- 

CM 

O) 

cb 

15.58  I 

CM 

CD 

T" 

CM 

o 

cb 

CO 

O 

r- 

cb 

cn 

CO 

cb 

o 

to 

d 

r- 

cn 

cb 

CN 

14^ 

23.91  I 

23.91  1 

18.39  1 

17.93  1 

CO 

cn 

tb 

cn 

CO 

to 

y- 

S 

tb 

CM 

28.46  I 

to 

GO 

CM 

CM 

1 

CM 

0I> 

oi 

15.61  : 

CN 

N-’ 

GO 

'T 

lb 

CO 

cn 

d 

10.36  ; 

cn 

CD 

12.34  i 

o 

T— 

1^ 

T” 

n! 

CO 

T“ 

o> 

3.95  1 

LLF. 

o> 

d 

a 

o> 

d 

CM 

C» 

d 

OJ 

d 

s 

d 

o> 

d 

CM 

0) 

d 

CM 

cn 

d 

cn 

d 

cn 

d 

CN 

cn 

d 

■O' 

cn 

d 

CM 

Oi 

d 

Oi 

d 

CM 

cn 

d 

cn 

d 

CM 

cn 

d 

(N 

cn 

d 

•tt 

Oi 

d 

CM 

cn 

d 

cn 

d 

CN 

cn 

d 

cn 

d 

-cr 

cn 

d 

•cr 

cn 

d 

Oi 

d 

cn 

d 

cn 

d 

s 

d 

s 

d 

s 

d 

Oi 

d 

s 

d 

■^T 

cn 

d 

o* 

cn 

d 

o> 

d 

cn 

d 

Total 

Lumens 

o 

to 

to 

s 

o 

o 

T- 

o 

o 

CO 

to 

o 

o 

to 

to 

o 

to 

CM 

CM 

o 

to 

CO 

o 

to 

cn 

o 

o 

CO 

o 

o 

to 

CO 

CO 

r 

o 

to 

00 

CO 

o 

o 

CM 

o 

o 

00 

CM 

o 

o 

CM 

o 

o 

00 

o 

o 

CM 

w 

o 

to 

CM 

CM 

o 

o 

cn 

to 

o 

o 

to 

lO 

o 

to 

CN 

r** 

CM 

o 

o 

CN 

o 

o 

CO 

o 

o 

o 

o 

to 

V 

to 

o 

to 

o 

cn 

o 

to 

CO 

CO 

r- 

o 

o 

GO 

CO 

o 

o 

to 

CO 

h- 

o 

o 

y- 

L. 

o 

o 

cn 

o 

r- 

o 

o 

GO 

o 

8 

CM 

to 

o 

o 

CO 

CM 

o 

o 

CO 

cn 

CO 

o 

in 

rr 

m 

o 

o 

00 

<D 

CM 

o 

o 

o 

CN 

h- 

ixture  Data 

Lumens/ 

Lamp 

o 

to 

to 

o 

to 

CO 

CM 

s 

CD 

CM 

s 

O 

to 

•O- 

to 

8 

S 

8 

CD 

CM 

o 

to 

CO 

CM 

o 

to 

to 

o 

to 

TT 

to 

o 

in 

CO 

CM 

O 

to 

TT 

to 

o 

to 

CO 

CM 

o 

to 

■«T 

to 

o 

to 

CO 

CN 

O 

to 

'T 

to 

o 

to 

CO 

CM 

o 

to 

CD 

CN 

o 

to 

'tr 

to 

o 

to 

CD 

CN 

o 

§ 

to 

o 

to 

CO 

CN 

o 

to 

o 

to 

O’ 

to 

o 

to 

to 

o 

8 

CO 

o 

in 

to 

S 

to 

CO 

8 

m 

O 

in 

IT 

in 

o 

o 

CO 

to 

o 

m 

s 

o 

o 

to 

CO 

o 

in 

rr 

in 

O 

o 

to 

to 

o 

o 

to 

CO 

o 

o 

to 

CO 

- f 

Lamps/ 

Fixture 

- 

CM 

CM 

- 

- 

- 

CM 

CM 

- 

CM 

- 

CM 

- 

CM 

- 

CM 

CM 

- 

CM 

CM 

- 

- 

- 

- 

r* 

- 

- 

- 

- 

- 

- 

- 

b 

b 

oo 

h*. 

d 

Oi 

CO 

to 

d 

Oi 

CO 

to 

d 

r»- 

CO 

d 

CO 

d 

CO 

d 

'tr 

to 

d 

cn 

to 

d 

cn 

CO 

d 

CO 

CM 

d 

CD 

to 

to 

d 

CM 

to 

d 

00 

to 

to 

d 

1*^ 

CM 

CO 

d 

CO 

to 

to 

d 

r^ 

CM 

to 

d 

GO 

to 

to 

d 

CO 

to 

to 

d 

r«- 

CM 

to 

d 

CD 

to 

to 

d 

h- 

CM 

to 

d 

8 

CO 

d 

rv. 

d 

CO 

CO 

to 

d 

CM 

CD 

CM 

d 

o 

CD 

d 

o 

03 

V 

d 

o 

d 

o 

r««. 

d 

s 

d 

to 

d 

s 

■o- 

d 

rv. 

-O' 

d 

rw 

d 

s 

CO 

MT 

d 

h- 

CO 

'IT 

d 

CO 

IT 

d 

5 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

SP 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

SP 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CN 

o 

CM 

o 

CM 

o 

CM 

o 

CN 

o 

CM 

o 

CN 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CN 

o 

CM 

8  - 

11 

o 

CO 

o 

o 

O 

CO 

cS 

O 

CO 

o 

CO 

O 

o 

o 

CO 

o 

CO 

o 

to 

o 

o 

to 

o 

o 

CO 

o 

o 

CO 

O 

o 

o 

to 

o 

o 

CO 

o 

o 

to 

sP 

o 

to 

o 

CO 

o 

to 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

to 

o 

CO 

o 

CO 

O 

to 

o 

to 

o 

CO 

& 

u 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO  i 

o 

CO 

o 

to 

o 

CO 

o 

CO 

o 

(O 

o 

to 

o 

CO 

o 

CO 

o 

(O 

o 

to 

o 

to 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

8 

o 

to 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

to 

o 

CO 

o 

CO 

SP 

o 

to 

8 

o 

CO 

o 

to 

o 

to 

o 

to 

o 

to 

R.CR. 

lb 

oo 

CM 

00 

T” 

CM 

CO 

CN 

to 

to 

CO 

lb 

to 

CO 

tb 

CM 

CO 

T" 

CM 

to 

to 

to 

to ; 

CO 

o 

00 

CO 

to 

CM 

CO 

CO 

tb 

to 

to 

CM 

CO 

CO 

tb 

to 

to 

CM 

_ 1 

CO 

to 

tb 

to 

to 

CM 

CO 

to 

CM 

CD 

CO 

tb 

CO 

to 

CM 

CO 

CO 

lb 

S 

T“ 

o 

to 

CO 

r«- 

cb 

CN 

CN 

cb 

CM 

CM 

cb 

to 

to 

cb 

to 

CO 

cb 

to 

to 

cb 

h- 

CM 

tb 

N. 

CM 

cb 

CO 

CN 

cb 

CO 

CM 

tb 

in 

r*«. 

tb 

00 

to 

tb 

00 

to 

tb 

i 

CO 

(D 

•v 

CM 

CM 

TT 

CM 

to 

S 

to 

OO 

CO 

to 

00 

CO 

to 

y- 

00 

CO 

to 

T“ 

00 

CO 

to 

o 

o 

CD 

CO 

CO 

to 

CD 

CO 

to 

CO 

CO 

to 

CO 

to 

CO 

to 

'<T 

CO 

to 

CO 

CO 

to 

"cr 

CO 

8 

CO 

cn 

s 

CO 

CO 

GO 

o 

CM 

CM 

00 

O 

CM 

CM 

o 

00 

oo 

o 

CO 

OO 

o 

CO 

CD 

8 

•O’ 

8 

TT 

O  i 
'4*' : 

a 

? 

O' 

O  1 
CN 

o 

o 

(D 

o 

o 

CD  i 

- R 

Width 

(feet) 

r^ 

CO 

r- 

CO 

T- 

CO 

r- 

rv 

N. 

CO 

r- 

co 

r- 

CO 

CO 
r-  • 

GO 

Oi 

cn 

4- 

o> 

cn 

cn 

4- 

cn 

' 

cn 

«— 

Oi 

T- 

cn 

y- 

cn 

T- 

Oi 

y- 

s 

CM 

to 

CM 

CO 

T- 

CD 

CD 

CO 

GO 

CD 

CO 

GO 

CD 

CO 

CO 

00 

oo 

Length 

(feet) 

0) 

oo 

Oi 

00 

cn 

oo 

cn 

<2 

CO 

CO 

CO 

co 

Oi 

oo 

Oi 

00 

cn 

OO 

Oi\ 

o 

o 

CM 

TT 

CN 

TT 

CM 

CN 

o- 

CM 

V  ! 
CM 

CM| 

“O- 

CM 

CM 

TT 

CM 

s 

cn 

to 

cn 

to 

GO 

CM 

CO 

CN 

CO 

hw 

CM 

CO 

CM 

o 

y“ 

o 

T- 

o 

T“ 

m 

m 

t*. 

O 

CO 

o 

CO 

O 

O' 

o 

o 

o 

o 

^  o  o 

a 

OQ 

CD 

O 

o 

-J 

o 

CD 

CO 

O 

O 

o 

CD 

O 

m 

o 

CD 

O 

m ' 

m 

o 

CD 

o 

CD 

O 

o 

o 

1 

tr 

—1 

a 

-J 

-1 

oc 

-i 

IT 

-1 

q: 

QH 

tr 

B 

- 

(7> 

- 

o 

to 

00 

CM 

to 

CM 

to 

CO 

- 

to 

cn 

o 

T- 

a> 

CO 

CM 

la> 

j _ 

yf 

- 

00 

CN 

2L 

'q 

q! 

X 

CD 

O 

CM 

UL 

00 

o 

CM 

u. 

o" 

Si 

X 

o1 

Si 

X 

o* 

Si 

X 

O 

CM 

U. 

OO 

o 

CM 

LL 

o’ 

£ 

X 

CO 

o 

CN 

U. 

o’ 

a 

X 

CO 

8 

u. 

CL 

X 

GO 

O 

CM 

li. 

o' 

a! 

X 

CO 

o 

CM 

Li. 

o' 

ts. 

CL 

X 

CO 

o 

CN 

Li. 

o' 

Si 

X 

00 

O 

CM 

LJ. 

o’ 

a 

X 

GO 

o 

CN 

u. 

"o 

a 

X 

Si 

i] 

SI 

1 

I 

o' 

o! 

X 

£ 

:X 

o' 

N. 

a 

X 

g 

a 

X 

i 

X 

’a 

a 

X 

§ 

X 

o' 

Si 

X 

X 

o’ 

£ 

X 

‘o' 

£ 

X 

8  1 

cc 

CO 

CM 

-C 

CM 

to 

CM 

CO 

CM 

CM 

CO 

CM 

cn 

CM 

O 

CO 

to 

CM 

CO 

CO 

to 

-O’ 

CO 

to 

to 

CO 

CO 

q: 

CO 

(C 

q: 

in 

01 

£ 

Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  3  L  '  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


1 

1 

1 

23.28 

CO 

CN 

CO 

CN 

ii_  ^ 

j  c 

_i  c 

T  ^ 
7>  0> 

0  d 

o> 

d 

0> 

d 

o> 

d 

'T 

O) 

d 

Total 

Lumens 

0  a 

0  lo 
0  CO 
3  <0 

o 

to 

<o 

<o 

o 

to 

CO 

<o 

27250 

27250 

C  Q.  c 

M  J 

D  -1  r 

■I 

1 

1 

1 

o 

"Q 

to 

o 

•Q 

to 

II 

!l 

H 

- 

J 

|| 

11 

11 

CO 

r^ 

CN 

d 

I  Reflectance 

?  ^ 
3  O 
SI  CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

i  1 

e  ^ 

3  O 
0  CO 

2? 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

“1 

J 

e  ^ 

3  O 
0  CO 

o 

CO 

o 

CO 

o 

CO 

I  Room  Data 

R.C.R 

1 

a> 

<d 

o> 

cd 

1 

1 

1 

TT 

o 

(O 

! 

■E 

1 

B 

B 

CO 

CO 

! 

■1 

1 

1 

a 

o> 

<3> 

r 

BE 

B 

B 

B 

O 

f 

mi 

B 

B 

B 

to 

to 

1  g 

1-  3 

1 

1 

1 

cf>' 

r^ 

CL 

X 

o' 

r«- 

D. 

X 

Ml 

1 

1 

1 

to 

Vo 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B-1 8  R  *  Ramp  Lighting 

Alt  4  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


d 

iL 

oi 

<o 

CO 

CJ) 

m 

GO 

lO 

to 

cb 

CO 

o 

CM 

d 

CO 

to 

cq 

T“ 

CX> 

CM 

CM 

o 

CO 

CO 

cn 

o^ 

CM 

o 

d 

CO 

rt 

cb 

CM 

d 

to 

N. 

CM 

od 

CM 

O’ 

d 

CO 

CM 

CO 

cb 

CO 

cn 

cb 

to 

cq 

to 

o 

cb 

CM 

to 

CO 

CO 

CO 

00 

to 

00 

CO 

oo 

CO 

ob 

OO 

CO 

ob 

CM 

CM 

cn 

CM 

CM 

cn 

00 

CO 

ob 

00 

to 

ob 

IL 

J 

_i 

o 

o> 

d 

o 

CJ> 

d 

o 

Oi 

d 

CM 

O) 

d 

o 

cn 

d 

CM 

<n 

d 

s 

d 

CM 

cn 

d 

CM 

cn 

d 

o 

cn 

d 

CM 

cn 

d 

o 

cn 

d 

CM 

cn 

d 

o 

cn 

d 

CM 

cn 

d 

o 

cn 

d 

L 

o 

cn 

d 

o 

cn 

t 

8 

d 

o 

OJ 

d 

o 

tn 

d 

o 

tn 

d 

8 

d 

O 

cn 

d 

o 

cn 

d 

8 

d 

o 

cn 

d 

o 

cn 

d 

8 

d 

Total 

Lumens 

o 

o 

o 

o 

o 

o 

CM 

r* 

o 

o 

? 

o 

cn 

CO 

o> 

CO 

o 

o 

o 

CO 

o 

O' 

oo 

o 

CO 

o 

o 

o 

O' 

o 

CO 

CO 

CM 

o 

h- 

o 

o 

o 

CM 

o 

o 

CO 

o 

to 

o 

o 

o 

CO 

o 

O’ 

CO 

o 

CO 

o 

o 

o 

o 

o 

o 

M’ 

o 

o 

o 

MT 

o 

o 

o 

xr 

o 

o 

o 

'9' 

o 

o 

o 

o 

o 

o 

*tr 

o 

o 

o 

■M’ 

o 

o 

o 

'cr 

Lumens/ 

Lamp 

o 

o 

§ 

O 

O 

§ 

s 

§ 

s 

to 

CM 

o 

o 

o 

lo 

CM 

o 

o 

to 

CM 

O 

N. 

to 

CM 

O 

8 

O' 

o 

N. 

to 

CM 

o 

o 

o 

o 

o 

r- 

to 

CM 

8 

8 

o 

lO 

CM 

o 

o 

§ 

8 

O 

O’ 

o 

o 

§ 

8 

8 

o 

o 

o 

O’ 

o 

o 

o 

O' 

o 

o 

o 

rr 

8 

8 

o 

o 

o 

M’ 

o 

o 

o 

M- 

Lamps/ 

Fixture 

- 

- 

CO 

to 

T- 

1 

\ 

1 

1 

1 

1 

- 

1 

|«p 

II P 

CO 

d 

cr> 

T- 

r- 

d 

lO 

0) 

t- 

d 

to 

CO 

to 

d 

CO 

CM 

d 

CO 

oo 

O' 

d 

cn 

d 

00 

CO 

O’ 

d 

00 

00 

O' 

d 

cn 

o 

CM 

d 

GO 

to 

o 

d 

cn 

o 

CM 

d 

CO 

CD 

O’ 

d 

cn 

o 

CM 

d 

00 

CD 

O’ 

d 

cn 

o 

CM 

d 

CO 

▼“ 

d 

in 

yr^ 

d 

to 

j- 

d 

to 

d 

1 

1 

1 

1 

I 

P 

o 

CN 

o 

CM 

s? 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

J? 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

..J 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

O 

CM 

o 

CM 

S? 

o 

CM 

o 

CM 

O 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

1 1 

0) 

o 

CO 

o 

CO 

o 

CO 

O 

CO 

o 

CO 

o 

o 

CO 

o 

CO 

o 

O 

CO 

o 

CO 

o 

o 

T-- 

O 

CO 

O 

CO 

o 

o 

CO 

o 

to 

o 

o 

o 

CO 

o 

CO 

o 

to 

o 

CO 

o 

CO 

O 

CO 

O 

to 

O 

CO 

o 

CO 

o 

CO 

o 

to 

o 

CO 

o 

to 

o 

CO 

o 

to 

o 

CO 

OC 

o 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

O 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

# 

8 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

to 

o 

CO 

o 

CO 

1 

RC.R. 

CO 

CO 

to 

00 

CO 

o6 

<o 

T- 

! 

CO 

(b 

CO 

cb 

00 

cq 

T“ 

O' 

o 

o- 

o 

CO 

CO 

CM 

CO 

CO 

in 

CO 

CO 

to 

to 

CO 

CM 

CO 

CO 

CM 

CO 

CO 

to 

CO 

CO 

to 

CO 

to 

oi 

CO 

CO 

lb 

to 

CO 

lb 

CO 

to 

CM 

CO 

CO 

lb 

CO 

CO 

CM 

CO 

CO 

tb 

CO 

to 

f«^ 

CO 

CO 

fvl 

CO 

r- 

CM 

N- 

CO 

tb 

h- 

co 

cb 

h- 

CO 

cb 

hw 

CO 

cb 

CO 

cb 

CO 

cb 

00 

to 

00 

to 

h-i 

CO 

cb 

T* 

CO 

cb 

00 

to 

CO 

to 

E  < 

8 

o> 

r- 

CN 

cn 

T- 

CN 

CO 

CO 

o 

CO 

CO 

o 

s 

CO 

CO 

cn 

CO 

CO 

cn 

CO 

CO 

cn 

CO 

to 

O' 

CO 

m 

O’ 

CO 

to 

O' 

CO 

lO 

■O’ 

CO 

to 

O’ 

CO 

lO 

-o 

CO 

to 

O' 

‘S 

§ 

CO 

to 

o 

CO 

to 

O' 

CO 

to 

O' 

to 

•Q 

CO 

to 

O' 

CO 

to 

■M’ 

O 

CM 

o 

h- 

CM 

to 

cn 

to 

-tr 

to 

M- 

to 

'tr 

to 

■O’ 

to 

V 

40 

to 

o 

lO 

o 

lO 

lO 

•M’ 

to 

M’ 

o 

lO 

o 

to 

£  — 

iq 

T” 

tq 

T- 

f- 

fv. 

CJ> 

cn 

1- 

O' 

CM 

CM 

o- 

CM 

cn 

T- 

cn 

T- 

cn 

T- 

a> 

cn 

r- 

o> 

T“ 

o> 

cn 

a> 

O) 

cn 

T- 

o> 

cn 

cn 

to 

to 

T“ 

lO 

CO 

CO 

CD 

CD 

CD 

CD 

lO 

lb 

to 

tb 

to 

to 

lO 

lb 

lO 

lb 

If 

Oi 

a> 

o> 

8 

cn 

CO 

cn 

CO 

cn 

CO 

O' 

CM 

O' 

CM 

O’ 

CM 

o 

CM 

O’ 

CM 

O' 

CM 

o 

CM 

o 

CM 

o 

CM 

O' 

CM 

CM 

CM 

O’ 

CM 

CM 

CO 

GO 

cn 

tn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

Oi 

cn 

-J  o  o 

O 

O 

o 

O 

o 

ffl 

O 

a 

CD 

O 

O 

m 

CO 

O 

o 

CD 

o 

O 

0] 

o 

00 

O 

o 

o 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

B 

- 

- 

CO 

- 

cn 

00 

O' 

- 

CO 

CO 

- 

CO 

to 

o 

CM 

CM 

M’ 

lO 

'cr 

O' 

TT 

CO 

- 

CO 

T- 

- 

T- 

- 

- 

- 

- 

8. 

1^ 

o' 

r- 

X 

S 

CM 

CM 

U. 

X 

s 

o' 

1^ 

X 

2 

CM 

CM 

U. 

CM 

CO 

u. 

'o' 

X 

2 

CM 

CO 

11. 

CM 

t- 

co 

Li. 

X 

2 

CN 

r- 

(O 

U- 

CM 

CO 

LL 

CM 

CO 

LL 

"o' 

r^ 

X 

2 

CM 

u. 

CM 

CO 

LL 

o' 

fv. 

X 

2 

CM 

to 

ll 

CM 

CO 

U- 

oT 

N. 

1 

2 

CM 

?5 

LL 

o' 

X 

2 

X 

2 

CM 

to 

u. 

X 

2 

o 

r«- 

X 

2 

CM 

<r* 

CO 

LL 

1 

2 

o 

X 

2 

o 

X 

2 

X 

2 

o 

h- 

X 

2 

X 

2 

o 

X 

2 

o 

N- 

X 

2 

o 

r^ 

X 

2 

X 

2 

Room 

No. 

t— 

« 

CM 

« 

CO 

« 

o- 

to 

CO 

CO 

cn 

o 

T- 

CM 

fO 

T- 

O’ 

m 

□ 

<o 

h- 

cr- 

00 

r- 

cn 

_ 

o 

CM 

CM 

CM 

Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/ Assembly  Line  B  C  -  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  4  L  •  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


o 

iL 

0) 

tn 

(d 

CO 

op 

s 

00 

csi 

CD 

CN 

CD 

00 

CD 

CJ> 

CN 

00 

csi 

O' 

CD 

h- 

TT 

N- 

O' 

1^ 

30.42  1 

CN 

CD 

CD 

CN 

d 

CO 

CD 

to 

30.42  1 

CN 

00 

£ 

CN 

CN 

o 

to 

N. 

CN 

od 

30.42  1 

CN 

CO 

cd 

to 

to 

cd 

to 

O) 

T* 

d 

1 

to 

CO 

to 

o 

to 

cd 

n 

o 

o 

o 

cn 

o-' 

to 

O’ 

CN 

O 

cn 

o= 

to 

o 

CN 

to 

GO 

to 

00 

CD 

d 

25.17  I 

00 

CO 

to 

cn 

CD 

csi 

R} 

§ 

g> 

D 

”Sc 

Ul 

U. 

J 

o 

O) 

d 

CN 

o> 

d 

CN 

cn 

d 

O 

a> 

d 

o 

O) 

d 

o 

Oi 

d 

CN 

OJ 

d 

CN 

D) 

d 

O 

Oi 

d 

o 

O) 

d 

CN 

a> 

d 

O 

O) 

d 

CN 

CJ) 

d 

O 

o> 

d 

CN 

cn 

d 

O 

O) 

d 

CN 

cn 

d 

CN 

cn 

d 

o 

cn 

d 

CN 

cn 

d 

o 

cn 

d 

CN 

cn 

d 

o 

tn 

d 

o 

cn 

d 

o 

cn 

d 

o 

cn 

d 

o 

cn 

d 

o 

cn 

d 

O 

cn 

d 

o 

cn 

d 

o 

cn 

d 

O 

cn 

d 

o 

cn 

d 

o 

cn 

d 

o 

O) 

d 

o 

cn 

d 

o 

cn 

d 

™  i 

o 

o 

o 

Ol 

CO 

o 

o 

o 

o 

o 

V 

o 

o 

o 

o 

CN 

o 

o 

o 

CO 

CN 

o 

oo 

r^ 

00 

to 

T* 

i 

o 

o 

o 

CN 

g 

o 

CO 

CN 

o 

TT 

00 

O 

CO 

o 

o 

o 

CD 

o 

O' 

CO 

o 

CO 

o 

o 

o 

CO 

g 

(D 

o 

to 

8 

O 

o 

CN 

o 

CO 

£ 

CN 

o 

o 

o 

o 

o 

CN 

8 

CO 

o 

to 

o 

o 

o 

CO 

8 

(O 

cn 

CO 

o 

o 

o 

o 

O’ 

o 

o 

o 

CO 

to 

o 

o 

o 

CN 

T- 

o 

o 

o 

CN 

to 

o 

o 

o 

CO 

to 

o 

o 

o 

CO 

o 

o 

o 

CO 

o 

o 

o 

CO 

tt“ 

o 

o 

o 

CO 

to 

o 

o 

o 

CD 

o 

o 

o 

O’ 

O’ 

o 

o 

o 

■o 

o 

o 

o 

CN 

to 

o 

o 

o 

CD 

o 

o 

o 

00 

?  Q. 

— 1 

s 

o 

o 

1^ 

m 

CN 

o 

h- 

lO 

CN 

o 

o 

o 

O 

O 

O 

O- 

O 

O 

o 

O' 

o 

to 

CN 

o 

r«- 

to 

CN 

O 

8 

O' 

O 

O 

O 

O' 

o 

1^ 

to 

CN 

o 

o 

o 

s 

to 

CN 

o 

o 

o 

o 

to 

CN 

O 

O 

O 

O' 

o 

h- 

to 

CN 

o 

h- 

to 

CN 

o 

o 

o 

O’ 

o 

to 

CN 

o 

o 

o 

O’ 

o 

to 

CN 

o 

o 

o 

O' 

o 

o 

o 

O’ 

o 

o 

o 

O’ 

o 

o 

o 

o 

o 

o 

o 

O’ 

o 

o 

o 

O’ 

o 

o 

o 

O’ 

o 

o 

o 

O’ 

o 

o 

o 

O’ 

o 

o 

o 

O’ 

o 

o 

o 

O’ 

o 

o 

o 

O’ 

o 

o 

o 

O’ 

o 

o 

o 

o 

o 

o 

o 

O’ 

- 

cn 

to 

- 

- 

to 

CO 

- 

CO 

- 

CO 

- 

to 

to 

CO 

- 

to 

- 

to 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

b 

b 

lO 

d 

C3) 

cn 

d 

0) 

o> 

V 

d 

CN 

CN 

d 

N. 

r" 

CN 

d 

CN 

d 

to 

CN 

to 

d 

to 

CN 

to 

d 

to 

CN 

d 

O 

to 

d 

oo 

00 

O' 

d 

0) 

o 

CN 

d 

oo 

flO 

O' 

d 

g 

CN 

d 

OO 

CO 

O’ 

d 

8 

CN 

d 

to 

CO 

O' 

d 

CO 

00 

d 

Oi 

o 

CN 

d 

00 

00 

O' 

d 

tn 

o 

CN 

d 

to 

to 

to 

d 

O' 

CD 

CN 

d 

to 

O' 

CN 

d 

o 

CO 

d 

8 

to 

d 

8 

to 

d 

cn 

cn 

CN 

d 

cn 

cn 

CN 

d 

cn 

cn 

CN 

d 

to 

o 

to 

d 

s 

to 

d 

s 

to 

d 

O’ 

o 

CO 

d 

CN 

d 

cn 

CN 

d 

CO 

cn 

CN 

d 

8 

ra 

*5 

cr 

s 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

8 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

<n 

O 

o 

o 

(O 

o 

CO 

o 

to 

o 

o 

o 

to 

o 

to 

o 

to 

o 

o 

to 

o 

o 

to 

o 

o 

to 

o 

o 

o 

to 

o 

o 

to 

o 

O 

to 

o 

CO 

o 

to 

o 

to 

o 

to 

o 

CO 

o 

CO 

o 

to 

o 

CO 

o 

to 

o 

COj 

o 

to 

o 

to 

o 

o 

CO 

o 

o 

n 

o 

CO 

o 

CO 

o 

to 

o 

to 

o 

to 

8 

o 

CO 

o 

to 

_ 

o 

CO 

o 

CO 

8 

o 

to 

o 

to 

o 

to 

o 

CO 

o 

to 

o 

CO 

o 

to 

o 

to 

o 

to 

o 

to 

o 

to 

o 

CO 

o 

to 

o 

to 

o 

CO 

8 

o 

to 

3P 

o 

CO 

o 

to 

o 

to 

o 

CO 

o 

to 

o 

CO 

o 

to 

1  Room  Data 

q: 

b 

oc 

tNt 

tri 

r- 

00 

CN 

CO 

CN 

to 

CN 

d 

to 

CO 

to 

to 

to 

to 

CN 

(X) 

CN 

CO 

CD 

CO 

’cr 

CD 

CO 

o 

00 

CD 

to 

oi 

CD 
CD  1 
to 

CD 

CO 

oi 

CD 

CO 

to 

CD 

to 

CN 

CD 

CD 

to 

CO 

CO 

CN 

CD 

CO 

CN 

to 

CO 

to 

CD 

to 

csi 

CO 

CO 

to 

GO 

»- 

O’ 

o 

o^ 

O’ 

to 

o^ 

CO 

c*. 

cd 

CN 

CN 

to 

CN 

CN 

to 

to 

00 

to 

to 

CO 

to 

to 

to 

to 

r- 

CN 

cd 

rs. 

CN 

cd 

CD  ' 
CN  1 
td  i 

CD 

CN 

td 

to 

h- 

to 

CO  I 

to  i 
to  1 

GO 

to 

cd 

S  «=* 
< 

rj 

(O 

'T 

r^ 

CN 

T- 

CN 

t- 

CN 

T“ 

S ' 

lO 

o 

to 

CO 

CO 

to 

r- 

CO 

CO 

to 

r- 

CO 

CD 

to 

CO 

CD 

to 

T- 

o 

o 

00 

CD 

to 

CO 

to 

CO 

to 

NT 

to 

to 

O' 

CO 

§ 

CO 

to 

O' 

CO 

to 

-O’ 

to 

to 

O’ 

CO 

to 

O' 

CO 

to 

O’ 

CO 

to 

O’ 

to 

to 

cn 

CO 

to 

cn 

o 

8; 

O’ 

8 

® 

o 

CN 

CN 

CO 

o 

CN 

CN 

o ' 
oo 

CO  1 

o 

CO 

00 

o 

8 

O 

o 

O' 

o 

o 

O’ 

o 

i 

O’ 

§ 

O’ 

tr- 

o 

CN 

eo 

i 

O  ! 

o 

CD  : 

o 

o 

oo 

|I 

to 

to 

T* 

CO 

h- ! 

co 

CO 

CO 

co 

OO 

O) 

0) 

o> 

0> 

C7> 

cn 

cn 

O) 

cn 

T* 

cn 

tn 

CN 

O’ 

CN 

to 

CN 

to  j 

CD 

CO 

CD 

CD  1 

CD 

CD 

CD 

oo 

CD 

CD 

oo 

00 

If 

O) 

00 

O) 

00 

<3) 

oo 

o> 

CO 

CO 

to 

to 

00 

Oi 

oo 

o> 

00 

O) 

00 

C3D 

s 

O' 

CN 

rr 

CN 

O' 

CN 

s 

CN 

NT 

CN 

CN 

xr 

CN 

CN 

O’ 

(N 

Jn 

cn 

to 

cn 

to 

OO 

CN 

CO 

CN 

CO 

CN 

CO 

CN 

o 

x~ 

o 

<r- 

O 

T“ 

to 

to 

o 

CO 

o 

oo 

i 

§ 

8 

o 

o 

-J  o  O 

O 

CD 

CD 

o 

o 

O 

CD 

CD 

o 

O 

o 

m 

o 

m 

o 

CD 

o 

CD 

'm 

o 

CD 

O 

CD 

O 

O 

o 

ac 

_1 

cc 

r 

’-J 

!-j 

o: 

[ — 

-1 

cr 

cc 

q: 

q: 

$ 

O) 

o 

lO 

CO 

CN 

to 

CN 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

P 

P 

p 

p 

P 

p 

B 

P 

B 

P 

B 

0 

B 

p 

B 

B 

B 

8. 

o' 

X 

S 

CN 

CO 

U. 

CN 

CO 

u. 

o' 

h- 

I 

s 

o' 

X 

s 

o" 

hw 

X 

s 

CN 

to 

Li. 

CN 

to 

u. 

o' 

X 

S 

CN 

?) 

U. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Is 

CO 

CN 

TT 

CN 

lO 

CN 

CO 

CN 

CN 

1 

1 

1 

1 

1 

I 

1 

I 

1 

1 

1 

1 

1 

1 

I 

1 

I 

1 

I 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

r- 

I 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufactuhng/Assembly  Line  B  C  ■  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  4  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


H 

rL 

CM 

(6 

r^ 

<M 

(d 

r^ 

<N 

<o 

d 

10.45  1 

1 

1 

Fixture  Data 

1 

1 

Total 

Lumens 

o 

o 

o 

<N 

8 

O 

CN 

o 

o 

o 

CM 

o 

o 

o 

CM 

o 

o 

o 

o 

CM 

o 

o 

o 

o 

Lumens/ 

Lamp 

Lamps/ 

Fixture 

- 

1 

j 

1 

1 

b 

b 

i 

I 

1 

p 

I 

1 

I 

1 

I 

I 

I 

1 

1 

I 

1 

0% 

1 

1 

1 

Room  Data 

R.C.R. 

1 

1 

1 

1 

1 

_ 

Area 

(so 

Width 

(feet) 

I 

§ 

1 

1 

1 

I 

Length 

(feet) 

I 

§ 

I 

i 

i 

I 

mm 

ym 

S 

B 

B 

B 

B 

B 

B 

j _ 

m 

B 

B 

B 

B 

B 

B 

1 

1 

1 

1 

1 

1 

w 

1 

I 

1 

1 

I 

1 

^  • 


11/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B'1 8  R  -  Ramp  Lighting 

Alt  5  L  •  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


d 

iL 

m 

CO 

id 

O) 

to 

d 

CN 

to 

T* 

to 

in 

to 

to 

CN 

re 

d 

to 

GO 

to 

to 

22.81  1 

o 

to 

to 

q 

1  Zt^OC 

in 

q 

30.42 

18.39  1 

CM 

re 

d 

to 

14.71  1 

in 

h» 

d 

CO 

CM 

50.71 

o 

Oi 

to 

16.90 

16.90 

16.90 

18.44 

CD 

CO 

CN 

d 

CM 

20.28 

re- 

re 

od 

18.44 

re 

§ 

s> 

Ll 

uJ 

-j 

-J 

re- 

o> 

d 

O) 

d 

0) 

d 

a 

Oi 

d 

re- 

OJ 

d 

CN 

Oi 

d 

re 

CJ> 

d 

CN 

Oi 

d 

CM 

CJ> 

d 

re 

Oi 

d 

CN 

Oi 

d 

s 

d 

0) 

d 

re 

C7) 

d 

CM 

Oi 

d 

re 

o> 

d 

s 

d 

re 

O) 

d 

re 

o> 

d 

re 

o> 

d 

re 

o> 

d 

re 

OJ 

d 

re 

C^J 

d 

re 

OJ 

d 

re 

OJ 

d 

re 

C7> 

d 

re 

OJ 

d 

re 

OJ 

d 

re 

o> 

d 

Total 

Lumens 

s 

s 

o 

lO 

to 

to 

o 

in 

■O' 

in 

s 

to 

Oi 

to 

o 

s 

tN 

o 

re 

CO 

o 

to 

o 

in 

re¬ 

in 

S 

CN 

o 

y— 

<D 

o 

re 

OO 

o 

to 

o 

o 

O) 

o 

§ 

00 

o 

to 

o 

in 

CM 

h- 

CN 

o 

re 

CO 

o 

to 

o 

o 

00 

CM 

o 

o 

00 

CN 

o 

in 

re¬ 

in 

o 

in 

to 

to 

g 

s 

o 

in 

re¬ 

in 

o 

in 

re¬ 

in 

O 

m 

s 

re¬ 

in 

o 

in 

re¬ 

in 

o 

§ 

in 

o 

in 

o 

in 

re¬ 

in 

o 

in 

-re¬ 

in 

Lumens/ 

Lamp 

o 

m 

UD 

o 

in 

•o- 

lO 

o 

in 

re¬ 

in 

o 

r^ 

in 

CN 

O 

m 

re¬ 

in 

o 

in 

CN 

o 

m 

S 

in 

CM 

o 

h- 

m 

CM 

In 

o 

c- 

in 

CM 

o 

in 

re¬ 

in 

o 

N. 

in 

CM 

O 

re 

in 

o 

c- 

in 

CM 

o 

in 

re¬ 

in 

O 

m 

re¬ 

in 

o 

m 

re¬ 

in 

o 

in 

re¬ 

in 

o 

in 

re¬ 

in 

o 

§ 

in 

in 

o 

in 

-re¬ 

in 

o 

m 

re¬ 

in 

o 

m 

re¬ 

in 

s 

s 

o 

in 

re¬ 

in 

s 

5 

o 

in 

re¬ 

in 

Lamps/ 

Fixture 

n— 

- 

to 

t- 

to 

- 

to 

to 

to 

to 

r- 

to 

- 

- 

- 

T- 

- 

T- 

- 

y 

d 

r- 

CN 

<N 

d 

CO 

N. 

d 

to 

o 

to 

d 

in 

to 

in 

N- 

d 

CO 

§ 

d 

d 

CO 

00 

re 

d 

00 

CO 

re 

d 

d 

oo 

00 

re 

d 

r-^ 

CM 

to 

d 

00 

§ 

d 

1-^ 

CN 

to 

d 

CD 

§ 

d 

CM 

to 

d 

o 

to 

CN 

d 

00 

h- 

d 

CO 

d 

oo 

o- 

d 

00 

1-^ 

y“ 

d 

00 

N. 

d 

CO 

r^ 

d 

oo 

c- 

d 

oo 

1^ 

d 

00 

r^ 

d 

GO 

d 

OO 

r«. 

d 

OO 

d 

1  Reflectance 

s= 

R 

R 

o 

CN 

o 

CN 

R 

# 

R 

o 

CN 

o 

CM 

o 

CM 

R 

o 

CN 

# 

R 

o 

CN 

# 

R 

R 

R 

R 

o 

CM 

# 

R 

# 

R 

R 

R 

o 

CM 

o 

CM 

R 

1 

o 

CM 

o 

CM 

o 

CN 

R 

R 

o 

CM 

# 

R 

# 

R 

c? 

o 

CN 

s? 

o 

to 

O 

to 

J? 

o 

to 

o 

to 

n 

o 

O 

to 

J? 

O 

to 

o 

O 

to 

o 

o 

O 

to 

R 

O 

R 

o 
to  i 

O 

o 

to 

O 

o 

to 

o 

to 

o 

to 

o 

to 

O 

to 

b 

to 

o 

to 

o 

to 

O 

to 

o 

CO 

O 

to 

o 

to 

R 

o 

to 

O 

to 

o 

to 

u 

o 

CO 

o 

to 

o 

to 

o 

CO 

# 

o 

CO 

o 

to 

o 

to 

o 

to 

o 

to 

o 

to 

o 

to 

o 

CO 

o 

to 

o 

to 

o 

CO 

o 

to 

o 

to 

O  i 
to ! 

o 

to 

o 

to 

o 

to 

o 

CO 

o 

CO 

o 

to 

_ 

o 

CO 

o 

to 

o 

CO 

o 

to 

o 

to 

O 

to 

o 

CO 

O 

CO 

o 

to 

o 

to 

o 

to 

o 

CO 

o 

CO 

Room  Data 

a: 

d 

od 

00 

to 

CD 

oo 

CO 

od 

to 

to 

to 

CO 

to 

00 

to 

re- 

o 

re^ 

re 

o 

TT 

to 

to 

oi 

to 

to 

id 

(O 

to 

id 

to 

to 

CM 

CO 

to 

CM 

CO 

to 

id 

to 

to 

id 

to 

to 

oi 

to 

to 

id 

to 

to 

id 

to 

to 

CM 

to 

to 

id 

CO 

to 

CM 

CO 

to 

id 

to 

q 

CO 

to 

to 

h- 

oi 

h- 

to 

to 

y- 

h- 

CO 

(d 

't- 

h-. 

to 

to 

to 

to 

c- 
to ; 
to 

r^ 

co 

to 

oo 

m 

00 

in 

to 

od 

T- 

h- 

to 

od 

00 

^n 

y— 

CO 

m 

y 

<  ^ 

<Ji 

C7> 

to 

to 

o 

CO 

to 

o 

CO 

to 

to 

to 

Oi 

to 

to 

o> 

to 

to 

o> 

to 

in 

re 

to 

m 

re 

to 

in 

re 

to 

in 

re 

to 

in 

re 

to 

m 

re 

to 

in 

re 

CO 

m 

re 

CO 

in 

re 

to 

in 

re 

CO 

in 

re 

to 

in 

re 

to 

in 

re 

to 

in 

re 

O 

CM 

o 

r-^ 

CM 

m 

o> 

to 

re 

in 

re 

m 

re¬ 

in 

re¬ 

in 

re  1 
in  ; 

re¬ 

in 

o 

in 

o 

m 

lO 

re¬ 

in 

re¬ 

O 

m 

O 

in 

to 

ip 

r^, 

O) 

o> 

re- 

CM 

re- 

CM 

re 

CN 

Oi 

Oi 

Oi 

o> 

Oi 

Oi 

Oi 

Oi 

o> 

r- 

Oi 

Oi 

Oi 

a> 

Oi 

in 

in 

m 

to 

to 

to 

to 

to 

to 

m 

in 

in 

id 

in 

in 

m 

id 

in 

id 

If 

O) 

<3> 

O) 

R 

Oi 

to 

Oi 

CO 

Oi 

to 

re 

CN 

s 

s 

S 

re 

CM 

re 

CN 

s 

S 

re 

CN 

re 

CN 

re 

CM 

00 

T“ 

to 

o> 

cn 

Oi 

OJ 

OJ 

OJ 

CJJ 

OJ 

OJ 

OJ 

1 

OJ 

OJ 

OJ 

-J  o  O 

O 

o 

O 

o 

o 

CD 

U 

o 

OQ 

o 

o 

CD 

CD 

O 

O 

m 

o 

o 

CD 

O 

CD 

O 

1 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

U 

O 

- 

- 

to 

- 

re- 

o> 

re- 

CO 

re 

1- 

;tO 

to 

»— 

to 

in 

re 

CN 

CM 

re 

m 

re 

re 

re 

to 

- 

to 

- 

- 

- 

- 

- 

y— 

y— 

- 

- 

- 

1 

Type 

o' 

£ 

X 

CN 

CJ 

u. 

’o 

1^ 

0. 

X 

o’ 

0. 

X 

CN 

U. 

CN 

CO 

UL 

o' 

h- 

X 

X 

CN 

T- 

to 

LL. 

CN 

?) 

li. 

o 

a. 

X 

CM 

CO 

U. 

CM 

U. 

CM 

2 

R 

!X 

X 

CN 

?> 

LL 

CN 

IL 

h- 

X 

X 

CN 

to 

X 

CN 

r> 

X 

o' 

X 

X 

CM 

?) 

X 

oT 

c- 

X 

X 

“o' 

r>- 

X 

X 

CM 

O 

X 

"o' 

r^ 

X 

X 

N. 

X 

X 

CM 

O 

X 

o' 

r^. 

0- 

X 

o' 

1-^ 

X 

X 

"o' 

£ 

X 

— 

r^ 

X 

X 

'o' 

fN. 

X 

X 

"o' 

£ 

X 

r- 

X 

X 

’b" 

r-*- 

X 

X 

'o' 

X 

X 

"o' 

1^ 

X 

X 

Q  d 

1  ^ 

• 

r- 

« 

CM 

« 

to 

re- 

in 

to 

00 

Oi 

o 

r- 

CN 

r- 

to 

re 

T- 

in 

T- 

to 

1^ 

y- 

oo 

T“ 

OJ 

T- 

o 

CN 

CM 

CN 

CM 

<SN 


V 


11/9/94 


Milan  Ammunition  Rant  Limited  Energy  Study  Loc  B  -  Beit  Lighting 

Manufactuhng/Assembly  Line  B  C  -  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  5  L  -  Loading  Lighting 

•  >  Non-Explosion  Proof  Fixtures 


o 


o 

hi 

1 

CO 

CO 

CM 

tn 

GO 

CM 

13.97  I 

15.58  1 

21.82  1 

CM 

GO 

CN 

-IT 

CD 

h- 

Oi 

CO 

CO 

O 

IO 

d 

T“ 

CM 

'T 

d 

CO 

CM 

d 

CO 

r“ 

NT 

CM 

■^ 

d 

CO 

CD 

CO 

GO 

00 

CN 

CM 

7.60  1 

18.39  1 

CM 

d 

CO 

14.71 

36.55  1 

22.85 

IO 

■0* 

id 

CM 

11.92 

lO 

CD 

15.61  1 

CM 

00 

N- 

id 

10.96 

CD 

CO 

d 

CD 

cd 

CO 

CM 

o 

r- 

T- 

CO 

r- 

CD 

in 

CD 

cd 

Fixture  Data 

hi 

-i 

O) 

d 

CM 

CJ> 

d 

d 

C3> 

d 

C7> 

d 

o> 

d 

CM 

a 

d 

CM 

O 

d 

cn 

d 

“O' 

O) 

d 

CM 

C3> 

d 

rr 

o> 

d 

C3> 

d 

-cr 

a> 

d 

CM 

o> 

d 

■^ 

O) 

d 

CM 

CD 

d 

CM 

CD 

d 

■cr 

CD 

d 

CM 

CD 

d 

CD 

d 

CN 

CD 

d 

TT 

CD 

d 

■^ 

CD 

d 

CD 

d 

■O' 

CD 

d 

CD 

d 

s 

d 

•cr 

o> 

d 

IT 

CD 

d 

O) 

d 

■^ 

CD 

d 

CD 

d 

CD 

d 

CD 

d 

d 

s 

d 

21 

s 

s 

o 

O) 

<D 

o 

o 

o 

m 

m 

s 

s 

CM 

o 

IO 

00 

CO 

o 

CO 

h- 

00 

CO 

T- 

o 

CM 

lO 

t— 

o 

lO 

CO 

CD 

o 

IO 

5 

CO 

o 

N- 

CO 

o 

CO 

o 

o 

GO 

T- 

CM 

o 

§ 

CO 

o 

o 

GO 

CM 

o 

O’ 

CO 

o 

CO 

s 

CM 

!■«*. 

CM 

r- 

CO 

CM 

O 

t— 

h- 

o 

IO 

CN 

r^ 

CM 

CO 

s 

8 

GO 

CM 

o 

CD 

CO 

CD 

CD 

8 

IO 

N- 

IO 

s 

o 

? 

o 

IO 

CO 

CD 

o 

o 

00 

CD 

N- 

o 

o 

CO 

CD 

o 

o 

■O’ 

r- 

o 

o 

8 

T- 

o 

o 

CO 

o 

o 

CM 

CO 

8 

GO 

CM 

o 

o 

CD 

8 

8 

S 

o 

o 

CO 

CO 

CM 

o 

o 

o 

CM 

1^ 

?  a 
o  E 
E  <0 

13  -i 
-I 

o 

•Q 

lO 

O 

h~ 

lO 

CM 

o 

N. 

If) 

CM 

o 

If) 

■'T 

lO 

O 

•Q 

lO 

o 

»o 

IO 

o 

r' 

lO 

CM 

o 

r- 

IO 

CM 

o 

IO 

N- 

lO 

o 

lO 

N- 

lO 

o 

lo 

CM 

O 

IO 

N- 

lO 

o 

IO 

CM 

O 

lO 

TT 

to 

o 

h- 

lO 

CM 

O 

•Q 

IO 

O 

ft 

CM 

o 

lO 

CM 

o 

IO 

■^ 

lO 

o 

h- 

lO 

CM 

O 

IO 

O 

h- 

lO 

CM 

O 

lO 

8 

N* 

lO 

8 

5 

O 

o 

CO 

CO 

o 

to 

N- 

to 

O 

o 

CO 

CO 

o 

in 

O' 

to 

o 

"Q 

IO 

o 

o 

CD 

CO 

O 

lO 

8 

CD 

CO 

O 

in 

O' 

lO 

8 

CD 

CO 

o 

8 

CO 

O 

8 

CO 

'a  P 

”  U. 

- 

T- 

CO 

CO 

r- 

CO 

CO 

r* 

CO 

CO 

- 

T“ 

T“ 

- 

- 

r- 

t- 

- 

T“ 

- 

T- 

T“ 

3 

d 

GO 

r^ 

d 

(3> 

o> 

d 

O) 

o> 

d 

h- 

CO 

d 

s 

d 

CO 

d 

lO 

CM 

lO 

d 

IO 

CM 

IO 

d 

1^ 

a> 

CO 

d 

CO 

CM 

d 

CO 

CO 

d 

CM 

CO 

d 

CO 

CD 

N- 

d 

N. 

CM 

CO 

d 

GO 

CO 

■O- 

d 

CM 

CO 

d 

GO 

CO 

IT 

d 

GO 

GO 

■O' 

d 

h- 

CM 

CO 

d 

00 

00 

V 

d 

h- 

CM 

CO 

d 

lO 

CO 

lO 

d 

r- 

■^ 

d 

CD 

GO 

CO 

d 

CM 

GO 

CM 

d 

o 

GO 

N- 

d 

8 

■O’ 

d 

o 

■^ 

d 

O 

r^ 

■M- 

d 

o 

d 

CD 

r- 

■O' 

d 

CD 

'T 

d 

N" 

d 

r- 

■0“ 

d 

CD 

CO 

M- 

d 

1^ 

CD 

M- 

d 

CD 

N- 

d 

Reflectance 

s 

o 

CN 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

sS 

s 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

8 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

$ 

O 

1 

1 

I 

I 

I 

1 

1 

1 

I 

1 

I 

I 

1 

1 

O 

T- 

o 

o 

CO 

o 

o 

CO 

o 

"f- 

o 

CO 

o 

CO 

O 

CO 

o 

CO 

O 

CO 

o 

CO  , 

J 

O 

CO 

-e 

«■* 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

O 

CO 

o 

CO  1 

o 

CO 

o 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

O 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO  1 

o 

CO 

o 

CO 

o 

<n 

o 

CO 

o 

CO 

o 

CO 

O  i 
CO  ; 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

ra 

15 

D 

E 

8 

cr 

a: 

d 

QC 

TT 

CM 

iO 

CO 

CM 

GO 

CM 

(O 

CM 

IO 

lO 

CO 

IO 

lO 

CO 

IO 

(N 

GO 

CN 

GO 

_ 

CO 

CO 

NT 

CO 

CO 

o 

CO 

CD 

CO 

CM 

CD 

CD 

id 

CD 

CO 

CM 

CD 

CD 

id 

CD 

CO 

CM 

CD 

CD 

id 

CD 

CO 

CM 

CD 

CO 

CM 

CO 

CD 

id 

CD  i 
CO  j 
CM 

CD 

CD 

id 

(O 

CD 

■^ 

o 

to 

CO 

tv. 

cd 

CM 

CN 

cd 

CN 

CM 

cd 

to ' 
CO 
cd ' 

IO 

CO 

cd 

to 

CO 

cd 

h- 

CM 

cd 

CM 

cd 

CD 

CM 

cd 

CD 

CM 

cd 

in 

r^ 

cd 

CO 
CO  i 
cd  1 

CO 

CO 

cd 

CO 

(O 

r^ 

CM 

rs. 

CM 

CM 

IO 

<D 

lO 

GO 

CD 

lO 

CO 

CO 

IO 

GO 

CD 

CO 

CD 

IO 

o 

o 

CO 

CD 

IO 

N- 

CO 

lO 

N- 

CD 

IO 

N- 

CO 

IO 

N- 

CO 

to 

N- 

CD 

IO 

N- 

CD 

lO 

CD 

(O 

N- 

CD 

to 

N- 

CD 

IO 

v 

CD' 

IO| 

N- 

CD 

<o 

CD 

CD 

CO 

CD 

o 

o 

h-  i 

CO 

CO 

CD 

O 

CM 

CM 

(D 

o 

CM 

CM 

o  1 

CD 

CO 

o 

CO 

GO 

o 

GO 

CO 

o 

o 

o ' 

f. 

N- 

T“ 

? 

N- 

o 

CM 

CO 

o 

o 

GO 

8 

CO 

|I 

r*. 

CO 

CO 

r* 

CO 

h- 

CD 

CO 

CO 

CD 

CO 

CJ> 

D> 

C5> 

O) 

o> 

CD 

CD 

r- 

CD 

r* 

CD 

CD 

■V 

CM 

CM 

to 

CM 

CO 

T* 

CO 

CO 

GO 

(D 

GO 

GO 

CO 

CO 

CO 

00 

CO 

CO 

If 

O) 

CO 

O) 

GO 

O) 

CO 

O) 

CO 

CO 

CO 

CO 

CO 

o> 

<0 

O) 

GO 

O) 

CO 

C7> 

S 

CM 

'T 

CM 

CM 

■cr 

CM 

CN 

S 

CM 

CM 

CM 

■cr 

CM 

CM 

CD 

CO 

CD 

CO 

CO 

CM 

CO 

CM 

CD 

CM 

CO 

CM 

O 

-r- 

O 

t- 

1P- 

o 

ir- 

lO 

IO 

fN. 

o 

CD 

o 

GO 

o 

'T 

3 

8 

i 

_J  o  o 

O 

m 

CD 

O 

o 

O 

m 

OQ 

O 

O 

O 

00 

O 

00 

O 

CO 

o 

CD 

(D 

o 

CD 

O 

m 

o 

o 

o 

q: 

q: 

-J 

cr 

-J 

cc 

_! 

cr 

cr 

cr 

o 

o 

IO 

GO 

CN 

CO 

CN 

lO 

CO 

- 

IO 

■V 

CD 

o 

CD 

(O 

CO 

T“ 

CM 

CD 

T- 

T” 

GO 

CM 

8. 

o' 

0- 

X 

CM 

O 

LL 

CM 

O 

LL 

o 

a 

X 

o 

a 

X 

o 

r«- 

a 

X 

CM 

CO 

u. 

CM 

CO 

LL 

o 

0. 

X 

CM 

CO 

LL 

o 

0. 

X 

CN 

r- 

CO 

LL 

o 

h~ 

0. 

X 

CM 

LL 

o 

a 

X 

CM 

CO 

LL 

o 

CL 

X 

CM 

?) 

LL 

CM 

Jo 

IL 

■o’ 

a 

X 

CM 

<0 

LL 

a 

X 

CM 

tL 

o 

CL 

X 

a 

X 

To 

h- 

CL 

X 

~o 

to 

0- 

X 

~G 

a. 

X 

lO 

0. 

X 

“oT 

0. 

X 

o’ 

a 

X 

"o' 

to 

CL 

X 

~Q 

r^ 

0. 

X 

'o 

tn 

a 

X 

Tq 

r^ 

Q. 

X 

tn 

X 

X 

I" 

CL 

X 

“g 

in 

CL 

X 

Room 

No 

CO 

CM 

CM 

lO 

CM 

CD 

CM 

h- 

CM 

GO 

CM 

CJ) 

CM 

O 

CO 

CO 

CM 

CO 

CO 

CO 

■<r 

CO 

IO 

CO 

□ 

CD 

CO 

E 

CM 

a: 

CO 

cr 

'T 

cr 

in 

cr 

(D 

cr 

Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  •  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  5  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


d 

iL 

CO 

CO 

<3i 

CO 

h- 

Oi 

CO 

r^ 

o> 

CO 

CO 

CN 

CO 

CN 

00 

CN 

CO 

CN 

i5 

s 

3 

5? 

U- 

1 

Total 

Lumens 

o 

o 

00 

o 

o 

to 

<o 

(O 

o 

lO 

to 

(D 

o 

lO 

CO 

CO 

o 

to 

CN 

CN 

O 

to 

CN 

r-x. 

CN 

Lumens/ 

Lamp 

1 

Lamps/ 

Fixture 

1 

- 

1 

1 

1 

Z) 

o 

I 

1 

p 

1 

I 

I 

I 

1 

1 

1 

I 

I 

1 

J 

j 

1 

1 

m 

S 

E 

8 

01 

1 

1 

1 

1 

I 

i 

i 

Area 

(SO 

1 

_ 

|l 

1 

1 

I 

1 

1 

I 

tf 

1 

1 

I 

I 

B 

1 

wm 

I 

B 

B 

B 

B 

B 

B 

m 

B 

B 

B 

B 

B 

B 

B 

B 

1 

1 

1 

1 

1 

1 

_ 

IB 

a 

I 

i 

1 

1 

1 

\ 


11/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembty  Line  B  C  <  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  6  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


Ni- 

O' 

O' 


o 

iL 

CN 

10 

CO 

13.60  I 

CO 

cvi 

R 

0 

cd 

03 

cd 

CN 

CO 

m- 

cvi 

CO 

03 

n: 

T- 

CO 

03 

in 

03 

CN 

0 

cd 

CN 

CO 

CO 

03 

cd 

<N 

191^ 

a> 

cd 

CN 

CN 

r^ 

(73 

in 

0 

cd 

(O 

in 

T“ 

33.50  1 

f'- 

T- 

r 

T- 

11.17  I 

11.17  I 

00 

cvi 

r- 

CO 

T“ 

CN 

T- 

td 

? 

cd 

00 

T“ 

CN 

T“ 

GO 

<Ni 

F^ixture  Data 

lL 

J 

'sr 

Oi 

d 

<7) 

d 

O) 

d 

CN 

<3> 

d 

<3> 

d 

CN 

03 

d 

03 

d 

CN 

03 

d 

(N 

CJ3 

d 

03 

d 

CN 

03 

d 

C33 

d 

CN 

03 

d 

03 

d 

CN 

O) 

d 

03 

d 

03 

d 

(73 

d 

0) 

d 

(73 

d 

<73 

d 

(73 

d 

(73 

d 

NT 

C73 

d 

03 

d 

03 

d 

NT 

03 

d 

03 

d 

03 

d 

T6  I 
>2  1 

g 

<D 

CO 

0 

0 

CO 

0 

0 

0 

CD 

CO 

0 

0 

r^ 

h- 

■v 

0 

t— 

0 

0 

CN 

0 

0 

CO 

CO 

0 

0 

C73 

m 

T- 

0 

0 

CO 

in 

0 

0 

00 

0 

T“ 

0 

0 

CN 

CN 

0 

0 

CN 

0 

0 

CN 

CN 

0 

0 

0 

00 

0 

0 

CN 

CN 

0 

0 

0 

0 

-O' 

0 

0 

to 

CO 

0 

0 

to 

0 

0 

0 

to 

to 

0 

0 

to 

to 

0 

0 

to 

to 

~ 

0 

0 

to 

to 

0 

0 

to 

to 

0 

0 

CO 

to 

0 

0 

to 

to 

0 

0 

to 

to 

0 

0 

to 

CO 

0 

0 

to 

CO 

<=  9* 
®  E 

1  5 
—1 

g 

to 

CO 

g 

<0 

CO 

g 

(D 

CO 

0 

10 

CO 

CN 

0 

0 

R 

0 

in 

CO 

CN 

0 

0 

CO 

CO 

0 

in 

to 

CN 

0 

in 

to 

CN 

0 

0 

to 

to 

0 

in 

CD 

CN 

0 

0 

to 

CO 

0 

in 

to 

CN 

g 

to 

CO 

0 

in 

(O 

CN 

8 

8 

0 

0 

to 

CO 

8 

to 

CO 

0 

0 

to 

to 

0 

0 

to 

CO 

0 

0 

to 

to 

0 

0 

to 

to 

g 

to 

to 

g 

to 

CO 

0 

0 

CO 

to 

0 

0 

to 

to 

o 

0 

to 

to 

0 

0 

to 

CO 

0 

0 

to 

CO 

|S 

- 

- 

- 

CN 

*- 

CN 

- 

CN 

CN 

- 

CN 

- 

CN 

- 

CN 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

r* 

*- 

- 

- 

D 

0 

CN 

CN 

d 

00 

r- 

d 

CO 

0 

<0 

d 

8 

CO 

d 

d 

00 

in 

m 

d 

CN 

CO 

d 

00 

in 

in 

d 

00 

in 

in 

d 

CN 

CO 

d 

CO 

m 

m 

d 

rv. 

CN 

to 

d 

03 

in 

in 

d 

CN 

to 

d 

CO 

in 

m 

d 

CN 

CO 

d 

0 

CO 

CN 

d 

CO 

-r- 

d 

CO 

r^ 

d 

CO 

t- 

d 

<0 

d 

00 

r«. 

d 

00 

d 

CO 

h- 

d 

00 

d 

00 

d 

to 

d 

00 

r- 

d 

to 

T“ 

d 

8 

c 

0] 

1 

0) 

a: 

R 

# 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

(N 

0 

CN 

0 

CN 

0 

CN 

0 

(N 

0 

CN 

0 

CN 

0 

CN 

0 

CN 

0 

CO 

0 

CO 

0 

CO 

0 

CO  i 

0 

CO 

0 

2? 

0 

CO 

2? 

0 

CO 

0 

2? 

0 

CO 

0 

CO 

0 

0 

0 

to 

0 

to 

0 

0 

to 

0 

to 

0 

0 

CO 

0 

0 

CO 

0 

0 

CO 

0 

to 

0 

to 

0 

CO 

0 

to 

0 

to 

0 

to 

0 

CO 

0 

CO 

0 

to 

0 

to 

0 

to 

0 

to 

0 

CO 

i 

0 

R 

R 

0 

CO 

R 

0 

CO 

R 

0 

CO 

0 

CO 

0 

CO 

0 

CO 

0 

CO 

0 

CO  ! 

R 

0 

CO 

0 

to 

R 

0 

to 

0 

CO 

0 

to 

0 1 

CO 

0 

CO 

0 

CO 

0 

CO 

R 

2P 

R 

0 

CO 

0 

to 

0 

to 

0 

CO 

0 

to 

0 

CO 

0 

to 

0 

CO 

0 

to 

0 

CO 

0 

to 

2P 

0 

to 

ftoom  Data 

od 

0 

of 

CO 

CO 

od 

CO 

CO 

cd 

CO 

r* 

CO 

cd 

CO 

cd 

CO 

*9 

’'T 

0 

0 

CD 

CO 

CN 

CD 

to 

mi 

to 

to 

in 

CD 
CO : 
CN  i 

to 

CO 

CN 

to 

to 

in 

to 

to 

in 

to 

to 

CN 

<0 

to 

in 

to 

CO 

in 

to 

to 

CN 

to  1 

CO  1 

in 

(O 

CO 

CN 

to 

CO 

ih 

to 

CO 

CO 

CO 

r%.’ 

to 

h- 

CN 

CO 

to 

h- 

to 

to 

h- 

<0 

to 

h- 

(O 

to 

N. 

CO 

to 

to 

to 

to 

in 

to 

in 

1*- 

h- 

to 

od 

h- 

to 

od 

00 

in 

00 

m 

O) 

CN 

C3> 

CN 

<0 

CO 

t- 

0 

00 

CO 

0 

CO 

CO 

CO 

CO 

0 

CD 

CO 

0 

CO 

CO 

C3> 

CO 

m 

V 

to 

in 

CO 

in 

to 
in  1 
■T  i 

CO 

in 

CO 

m 

to 

m 

CO 

m 

<0 

to 

to 

in 

-•T 

to 

in 

■0 

to 

in 

N- 

1 

to 

in 

V 

to 

m 

0 

CN 

0 

h- 

(N 

in 

03 

to 

in 

■cr 

in 

in 

m 

in 

V 

in 

0 

in 

0 

in 

m 

m 

0 

in 

0 

m 

1 1 

to 

r 

T" 

in 

rs. 

O) 

T- 

a> 

R 

'T 

CN 

CN 

c» 

T- 

03 

T“ 

a> 

t** 

03 

03 

C73 

03 

<73 

03  i 
^ : 

03 

03 

r- 

03 

t- 

03 

03 

m 

r- 

in 

in 

to 

to 

to 

to 

CO 

CO 

m 

in 

m 

in 

in 

in 

in 

in 

in 

in 

x:  ^ 

f  1 

Of) 

o> 

O) 

T- 

R 

R 

g 

03 

CO 

0 

CO 

CN 

CN 

TT 

CN 

CN 

CN 

CN 

CN 

CN 

R 

■'T 

CN 

S 

s 

■c 

CN 

CN 

CO 

r- 

00 

T- 

(7) 

h- 

C73 

(7) 

03 

03 

(73 

(73 

(7) 

03 

03 

(73 

<j) 

03 

j 

-J  O  O 

0 

0 

0 

0 

0 

CQ 

0 

0 

CQ 

0 

0 

OQ 

ffl 

0 

0 

m 

0 

0 

m 

0 

CQ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

B 

- 

- 

CO 

- 

o> 

00 

'sr 

CO 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

CO 

- 

to 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

o' 

£ 

I 

00 

g 

Li. 

1 

I 

£ 

I 

0 

CN 

LL 

CO 

R 

u. 

o' 

IQ- 

|X 

0 

CN 

U- 

0 

CN 

UL 

“o' 

in 

0. 

X 

00 

0 

CN 

ll 

§ 

CN 

U_ 

00 

0 

CN 

LL 

0 

£ 

X 

00 

0 

CN 

LL 

03 

0 

CN 

ll 

0 

£ 

I 

0 

CN 

IL 

CO 

0 

CN 

LL 

0 

£ 

I 

I 

o' 

£ 

I 

o' 

£ 

X 

<0 

iO 

CN 

u. 

~o 

£ 

X 

£ 

X 

to 

0 

(N 

U. 

f 

X 

~o 

£ 

X 

o' 

in 

a 

X 

I  in 

I  CL 
:X 

“o' 

in 

a 

X 

"o' 

£ 

I 

£ 

X 

£ 

X 

X 

"o' 

£ 

X 

1 

Room 

No, 

« 

CN 

CO 

« 

■O' 

in 

to 

L_ 

CO 

I 

0 

T- 

CN 

to 

in 

to 

h- 

CO 

03 

0 

CN 

CN 

(N 

F.C. 

9.57  1 

m 

00 

CN 

CO 

CN 

CJ> 

C3) 

CN 

d 

1 

33.31 

3  fv- 
-  m 

6  CN 

cn 

cd 

cn 

cd 

CN 

CN 

|v. 

cn 

a> 

cd 

CN 

9.72  1 

23.91  I 

12.15  1 

17.93 

oo 

cn 

in 

in 

oi 

A 

cd 

CN 

CN 

fv. 

cn 

28.46  1 

15.09  1 

16.81  1 

oo 

fvi 

1  Z9'6 

10.31  1 

KT 

CN 

IvJ 

CN 

CO 

cd 

7.24  1 

10.36  1 

T" 

CO 

CO 

csi 

T" 

1.12 

tv. 

tv^ 

CO 

7.91 

m 

cn 

cd 

L.LF. 

0.94 

CN 

C3> 

d 

CN 

0) 

d 

cn 

d 

O) 

d 

C7> 

d 

CN  C 
Oi  C 

d  c 

0.94 

cn 

d 

CN 

o> 

d 

V 

cn 

d 

CN 

cn 

d 

cn 

d 

CN 

cn 

d 

cn 

d 

CN 

cn 

d 

0.92 

'«• 

cn 

d 

CN 

cn 

d 

o> 

d 

CN 

cn 

d 

cn 

d 

cn 

d 

'cr 

cn 

d 

cn 

d 

cn 

d 

V 

cn 

d 

TT 

cn 

d 

cn 

d 

■N- 

cn 

d 

cn 

d 

cn 

d 

0.94 

<J> 

d 

TT 

cn 

d 

<n 

d 

Total 

Lumens 

o 

o 

(O 

CO 

o 

o 

h- 

o 

o 

0099 

36000 

o 

o 

o 

00 

8 

CN 

in 

CN 

8  1 
^  0 
in  c 

(3>  T 

8 
3  CO 
3  O 

25200 

002  tC 

o 

o 

0021.2 

o 

o 

^r 

'IT 

o 

o 

CN 

CM 

18000 

o 

o 

cn 

in 

T“ 

o 

o 

CO 

in 

o 

o 

o 

oo 

21200 

o 

o 

"IT 

o 

o 

rv. 

'«T 

o 

o 

o 

CO 

CO 

32400 

o 

o 

oo 

o 

o 

o 

00 

CO 

50400 

o 

o 

5 

o 

o 

CN 

1  OO^H. 

32400  1 

14400  1 

o 

o 

CO 

cn 

CO 

o 

o 

CO 

CO 

o 

o 

00 

CO 

CN 

8 

5 

o 

o 

CN 

|v. 

-ixture  Data 

Lumens/ 

Lamp 

009C 

o 

in 

CO 

CN 

o 

m 

CO 

CN 

o 

o 

CO 

CO 

009C 

o 

o 

CO 

CO 

2650 

3600 

o 

o 

CO 

CO 

o 

m 

CO 

CN 

o 

o 

CO 

CO 

o 

in 

CO 

CN 

O 

O 

CO 

CO 

2650 

3600 

o 

in 

CD 

CN 

o 

in 

CD 

CN 

o 

o 

CO 

CO 

2650 

O 

O 

CO 

CO 

2650 

o 

o 

CO 

CO 

3600 

o 

o 

CO 

CO 

o 

o 

CD 

CO 

cn 

o 

CO 

CO 

o 

o 

CO 

CO 

o 

o 

CO 

CO 

3600 

3600  1 

o 

o 

CO 

CO 

o 

o 

CO 

CO 

o 

o 

CO 

CO 

1  009C 

3600 

o 

o 

CD 

CO 

F 

Lamps/ 

Fixture 

- 

CN 

CN 

- 

- 

CN  C 

M 

- 

CN 

- 

CN 

- 

CN 

- 

CN 

CN 

CN 

CM 

- 

- 

- 

y^ 

- 

- 

- 

- 

- 

no 

CO 

d 

<3> 

CO 

in 

d 

0.569 

CO 

d 

I-^CO 

CO 

d 

0.594 

n  fiOA 

0.397 

CO 

CN 

d 

0.558 

0.327 

0.558 

0.327 

0990 

0.327 

00 

in 

in 

d 

00 

in 

in 

d 

0.327 

0.558 

CM 

CO 

d 

909  0 

0.417 

0.386 

CN 

OO 

CN 

d 

o 

CO 

IT 

d 

o 

00 

■N- 

d 

d 

o 

d 

0.470  1 

CO 

d 

0.476  1 

tv. 

'O’ 

d 

tv. 

t** 

"CT 

d 

0.439  1 

tv. 

CO 

d 

0.467 

P 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

Q  C 
CN  C 

D  O 
M  CN 

o 

CN 

8 

8 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CM 

I? 

o 

CN 

o 

CN 

o 

CN 

8 

o 

CN 

o 

CN 

2? 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

SP 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

o 

CN 

S 

i* 

O 

CO 

o 

O 

t— 

%oe 

%oe 

o  c 

r 

5  ^ 

3  O 
“  CO 

O 

CO 

s? 

o 

CO 

o 

o 

CO 

o 

o 

CO 

o 

o 

CO 

o 

O 

o 

CO 

o 

o 

CO 

o 

%oc 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

O 
CO  1 

# 

8 

o 

CO 

o 

CO 

8 

o 

(O 

o 

CO 

O 

CO 

SP 

O 

CO 

X 

o 

%0€ 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

S? 

8 

30% 

'aniu. 

?  ^ 
3  O 
3  CO 

o 

CO 

o 

CO 

cS 

8 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

cS 

8 

o 

CO 

o 

CO 

# 

8 

o 

CO 

o 

CO 

o 

CO 

# 

8 

R.C.R 

cs 

in 

00 

CN 

oo 

T“ 

CN 

CO 

CN 

ih 

in 

CO 

in 

m 

CO 

ih 

CN  c 
op  a 

^  r 

M  CO 
3  CO 

- 

CO 

CO 

o 

00 

CO 

CO 

oi 

CO 

CO 

in 

CO 

CO 

oi 

CD 

CO 

in 

CO 

CO 

oi 

CO 

CO 

in 

CO 

CO 

CN 

CO 

CO 

CM 

CO 

CO 

in 

CO 

CO 

CN 

CO 

CO 

in 

CX> 

cp 

T- 

o 

in 

CO 

IV. 

cci 

CN 

CN 

cd 

CN 

CN 

cd 

in 

CO 

cd 

in 

CO 

cd 

in 

CO 

cd 

CN 

cd 

CN 

cd 

CO 

CN 

cd 

CO 

CN 

cd 

m 

hv 

cd 

00 

(O 

cd 

oo 

CO 

cd 

oom  Data 

Area 

(sf) 

CO 

CO 

ho 

CN 

T“ 

N. 

CN 

CN 

o 

in 

s 

1568 

3  00 
3  CO 
3  U3 

00 

CO 

in 

o 

8 

CO 

in 

CO 

CO 

lO 

CO 

in 

-IT 

CO 

in 

CD 

in 

CO 

m 

CO 

'Q 

CD 

in 

'ST 

CO 

in 

CO 

CO 

CO 

cn 

CO 

O) 

o 

o 

CO 

CO 

oo 

o 

CN 

CN 

CO 

o 

CN 

CN 

o 

oo 

00 

o 

CO 

oo 

o 

CO 

oo 

8 

'T 

o 

o 

? 

■N- 

1440  1 

o 

CN 

CO 

o 

o 

oo 

o 

o 

CO 

- R 

Width 

(feet) 

r>. 

CO 

CO 

<o 

IV. 

CD  a 

^  T 

3  (O 

CD 

OO 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

CM 

CM 

in 

CN 

CO 

OO 

00 

CD 

00 

00 

00 

CO 

OO 

00 

oo 

oo 

CO 

Length 

(f^t) 

o> 

s 

o> 

<o 

Oi 

oo 

a> 

CO 

CO 

CO 

CO 

oo  a 
cn  0 

3  OO 

3  C7) 

00 

CD 

8 

-O' 

CN 

■O' 

CN 

CN 

CN 

IT 

CN 

'T 

CN 

CM 

s 

s 

cn 

CO 

cn 

CO 

8 

00 

CN 

CO 

N. 

CN 

CO 

|V- 

CN 

o 

o 

o 

T* 

in 

1  ^ 

in 

h- 

T* 

'o 

o 

CO 

o 

8 

8 

J  o  o 

U 

CD 

CD 

O 

O 

O 

CD  a 

3  O 

o 

o 

CD 

O 

CO 

O 

CD 

O 

CD 

m 

O 

m 

u 

CD 

O 

O 

O 

X 

X 

'.-1 

-j 

X 

-J 

X 

_l 

X 

X 

q: 

B 

- 

o> 

o 

in 

h- 

®  c 

M  CO 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

P 

B 

B 

P 

P 

B 

B 

B 

p 

P 

B 

B 

B 

B 

p 

B 

P 

B 

B 

HP50 

CO 

o 

CN 

u. 

OO 

o 

CN 

iU. 

~ 

HP50 

HP50 

'o 

£ 

z 

00  a 
o  c 

CM  C 
U.  U 

HP50 

1 

1 

I 

1 

1 

HP50 

00 

o 

u! 

1 

1 

1 

1 

1 

a 

I 

I 

1 

a 

a 

a 

Room 

No, 

<o 

CN 

'O' 

CN 

in 

CN 

CD 

CN 

IV.  • 

CN 

1 

I 

s 

1 

s 

r- 

CO 

1 

a 

1 

1 

I 

1 

a 

a 

I 

I 

a 

1 

1 

a 

I 

a 

I 

a 

I 

a 

I 

a 

a 

Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  •  Belt  Lighting 

Manufacturing/ Assembly  Line  6  C  •  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  6  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


F.C. 

00 

CO 

CO 

CM 

0> 

CO 

CM 

O) 

CO 

CM 

a> 

15.38  1 

GO 

to 

lb 

£ 

•5 

u. 

LLF 

o> 

d 

o> 

d 

TT 

Oi 

d 

TT 

d 

Oi 

d 

Oi 

d 

Total 

Lumens 

o 

o 

CO 

o 

o 

o 

CO 

o 

o 

o 

00 

O 

10800 

o 

o 

o 

00 

o 

o 

o 

CO 

Lumens/ 

Lamp 

3600 

o 

o 

CO 

CO 

o 

o 

CO 

CO 

o 

o 

to 

to 

o 

o 

to 

CO 

o 

o 

to 

to 

Lamps/ 

Fixture 

- 

- 

- 

- 

D 

O 

d 

0.276 

0.276 

CO 

h- 

CM 

d 

0.276 

0.276 

Reflectance 

c 

SP 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CO 

o 

CO 

o 

CO 

o 

to 

o 

CO 

s? 

O 

CO 

o 

o 

CO 

%0C 

S? 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

Room  Data 

R.C.R. 

CO 

CO 

CO 

O) 

CD 

T” 

Oi 

CO 

r“ 

O) 

cb 

T* 

c» 

cb 

cb 

S  o 
<  ^ 

o 

8 

n 

Width 

(feet) 

00 

CO 

<D 

CO 

T“ 

to 

CO 

Length 

(feet) 

s 

o> 

O) 

a 

O) 

o> 

0 

c 

tr 

Q 

O 

O 

o 

_ 

CO 

CO 

CO 

to 

to 

in 

Type 

lO 

a 

X 

o 

CO 

0. 

X 

o 

lO 

0. 

X 

lO 

CL 

X 

HP50 

o 

»o 

a 

X 

Room 

No 

on 

s 

CM 

2 

CO 

:e 

■O' 

S 

lO 

s 

Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  •  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  1 /Baseline  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


Total 

Maintenance 

Cost 

CO 

r- 

Vi 

8 

Vi 

CN 

CD 

Vi 

_ *44 _ 1 

to 

Vi 

1 

$101  I 

CN 

Vi 

CN 

CO 

Vi 

03 

CO 

Vi 

Vi 

to 

CN 

Vi 

O 

CN 

Vi 

CO 

CO 

Vi 

to 

CN 

Vi 

CN 

CN 

vi 

to 

CN 

Vi 

$245  I 

~ 

CO 

CO 

CN 

Vi 

to 

<0 

Vi 

!§ 

CN 

4^ 

to 

s 

Vi 

oo 

CO 

Vi 

CN 

<X> 

CO 

“O' 

o 

CN 

40 

CO 

CN 

CO 

40 

CN 

CO 

Vi 

CN 

CD 

40 

CN 

OO 

40 

CN 

CO 

40 

CN 

OO 

40 

CN 

00 

40 

CN 

00 

40 

CN 

OO 

40 

CN 

00 

40 

CO 

CN 

OO 

vr 

Vi 

'""Tgafly"’ ' 
Cleaning 
Cost 

O 

f* 

<o 

Vi 

<o 

CN 

Vi 

O 

Vi 

to 

CN 

Vi 

CO 

r- 

Vi 

Vi 

o 

to 

Vi 

f” 

to 

Vi 

o 

Vi 

C33 

r- 

Vi 

CO 

CN 

Vi 

to 

5 

CO 

CN 

Vi 

?3 

Vi 

CD 

t— 

Vi 

to 

t- 

Vi 

?3 

Vi 

h- 

to 

Vi 

T“ 

CO 

Vi 

?3 

Vi 

« 

Vi 

03 

o 

c- 

40 

CO 

CN 

40 

CO 

40 

O 

40 

o 

40 

o 

40 

o 

4— 

40 

o 

4" 

40 

o 

40 

o 

o 

40 

O 

4- 

40 

o 

r' 

Vi 

O 

CO 

c- 

40 

Yearly 

Cleaning 

Count 

d 

<*5 

d 

f^ 

d 

CO 

N- 

o 

CN 

CN 

o 

CN 

r«- 

d 

q 

r^ 

d 

N; 

o 

CN 

q 

r- 

d 

o 

CN 

CO 

CN 

N; 

o 

CN 

o 

CN 

q 

h- 

d 

to 

d 

h- 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

Yearly 

Reballast 

Cost 

o 

Vi 

■r- 

Vi 

o 

Vi 

o 

Vi 

<D 

Vi 

S 

o 

Vi 

o 

Vi 

tr3 

Vi 

8 

N- 

Vi 

8 

<33 

Vi 

O 

Vi 

o 

Vi 

Vi 

O 

Vi 

o 

03 

Vi 

s 

o 

Vi 

to 

Vi 

o 

40 

o 

40 

CN 

40 

o 

40 

o 

40 

o 

40 

o 

40 

o 

40 

o 

40 

s 

o 

40 

o 

40 

o 

40 

03 

to 

40 

Yearly 

Rebaltast 

Count 

o 

d 

o 

d 

o 

d 

o 

d 

d 

O 

d 

o 

d 

CN 

d 

o 

d 

o 

d 

d 

o 

d 

O 

d 

o 

d 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

d 

o 

d 

o 

d 

d 

o 

d 

o 

d 

o 

d 

o 

d 

O 

d 

o 

d 

o 

d 

o 

d 

O 

O 

o 

d 

o 

d 

o 

d 

o 

d 

Vearly 

Relamping 

Cost 

Vi 

fO 

Vi 

CO 

h- 

Vi 

CO 

Vi 

03 

C7> 

N" 

Vi 

« 

CN 

Vi 

CO 

C»3 

Vi 

CN 

Vi 

r«. 

w 

N- 

m 

00 

S 

<73 

Vi 

CO 

f^ 

60 

to 

CN 

iA 

to 

CN 

Vi 

h- 

o 

60 

<33 

Vi 

to 

Vi 

03 

N- 

CN 

Vi 

to 

CN 

Vi 

to 

CN 

Vi 

to 

CN 

Vi 

■N- 

Vi 

r- 

40 

CD 

40 

to 

40 

40 

40 

r- 

40 

r^ 

40 

40 

40 

40 

Vi 

40 

40 

N. 

<D 

03 

CO* 

40 

Yearly 

Relamping 

Count 

T“ 

CM 

d 

CO 

d 

03 

03 

'T 

r 

_ 

-o; 

CN  I 

m 

d 

CO 

N. 

'T 

d 

CO 

<73 

d 

T— 

CN 

d 

N- 

d 

n; 

CN 

O 

tb 

CN 

<73 

d 

CN 

S 

00 

CN 

d 

N.’ 

n; 

»- 

r- 

Lamp 

Life 

{Hours 

O 

o 

o 

§i 

N. 

o 

o 

o 

'4T 

r- 

O 

O 

o 

o 

_ 1 

o 
8 
N"  i 

8 

8 

o 

o 

o 

N- 

O 

O 

c«- 

o 

o 

o 

O' 

8 

o 

8 

t— 

O 

O 

o 

s 

o 

o 

f 

O 

O 

1^ 

8 

o 

o 

o 

N- 

8 

O 

O 

1^ 

o 

o 

o 

-O- 

o 

o 

o 

o 

r«- 

o 

8 

8 

o 

o 

r^ 

O 

O 

h- 

o 

o 

o 

o 

8 

h- 

o 

o 

o 

o 

o 

o 

8 

N. 

Lamps 

per 

Fixture 

- 

CN 

- 

- 

CN 

CO  ' 

I 

- 

to 

- 

to 

- 

to 

- 

- 

to 

- 

- 

<0 

- 

- 

CO 

- 

- 

to 

- 

- 

4“ 

- 

- 

- 

- 

- 

i 

Operating 

Hrs/Year 

(N 

<o 

O) 

CN 

s 

S 

_ 

<o 

CJ> 

N" 

tN 

CO 

03 

N" 

CN 

CO 

CN 

CO 

<73 

CN 

8 

■O- 

CN 

8 

CO 

<33 

_J 

CO 

03 

O' 

CN 

to 

C33 

CN 

CO 

? 

CN 

8' 

N* 

CN 

CO : 
C33  , 
N- 
CN  ; 

CD 

03 

O' 

CN 

CD 

<33 

O' 

CN 

CO 

03 

N- 

CN 

to 

CN 

to 

03 

’tr 

CN 

CO 

<73 

-O' 

CN 

CO 

03 

N- 

CN 

8 
O' 
CN  ! 

to 

03 

V 

CN 

CO 

<33 

CN 

CO 

? 

CN 

8 

N* 

CN 

CO 

(33 

CN 

8 

CO 

? 

CN 

to 

CN 

CO 

CN 

8 

TT 

CN 

CO 

03 

"cr 

CN 

to 

03 

CN 

CO 

tN 

^  o  o 

O 

O 

o 

O 

CQ 

O 

O 

m 

o 

o 

_ 

CD 

CO 

O 

! 

o 

m| 

O 

O 

CO 

O 

CD 

O 

O 

O 

o 

O 

o 

O 

O 

o 

O 

O 

O 

O 

O 

O 

O 

CN 

- 

to 

CN 

? 

CO 

00 

CO 

CN 

to 

m 

CN 

to 

to 

CO 

to 

CN 

CO 

N. 

to 

CO 

CD 

to 

CN 

to 

- 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

N" 

8. 

O 

O 

CN 

CN 

u! 

o 

o 

<N 

O 

O 

CN 

T“ 

CN 

U. 

si 

CN  ! 

□ 

o 

o 

CN 

cn: 

o 
o 
^  : 

O 

o 

CN 

CN 

t— 

to 

u. 

o 

o 

CN 

CN 

T“ 

to 

LL 

o 

o 

CN 

CN 

UL 

o 

o 

CN 

o 

o 

<N 

CN 

l2 

O 

O 

CN 

O 

O 

CN 

CN 

to 

u. 

o 

o 

CN 

O 

o 

CJ 

CN 

LL 

o 

o 

CN 

o 

o 

<N 

CN 

LL 

O 

o 

O 

o 

O 

o 

CN 

O 

o 

iCN 

O 

o 

CN 

O 

o 

<N 

O 

O 

<N 

O 

§ 

O 

o 

CN 

8 

CN 

ro 

§> 

to 

a 

Room 

No. 

« 

• 

CN 

CO 

•  i 

! 

! 

to 

CO 

CO 

C73 

o 

T“ 

CN 

T- 

i 

to 

4- 

4- 

to 

CO 

h- 

00 

4“ 

03 

_ 

4^ 

CN 

CN 

CN 

V. 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembty  Line  B  C  -  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  1  /Baseline  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


Total 

Maintenance 

Cost 

CN 

GO 

CO 

<o 

O) 

iA 

lO 

CM 

iA 

to 

iA 

CO 

CO 

CM 

iA 

GO 

O 

'T 

iA 

In 

iA 

GO 

CO 

iA 

s 

CM 

iA 

m 

CM 

iA 

CO 

o 

O’ 

iA 

in 

O’ 

CM 

iA 

tn 

O’ 

CM 

<A 

in 

O’ 

CM 

«A 

in 

O’ 

CM 

iA 

in 

O’ 

CM 

tA 

CD 

00 

CM 

iA 

CM 

CM 

in 

CM 

iA 

CO 

CO 

CM 

iA 

in 

O’ 

CM 

iA 

in 

iA 

T- 

N- 

in 

iA 

h- 

in 

iA 

o 

CO 

in 

iA 

O’ 

o 

CM 

iA 

O 

CO 

in 

iA 

C7) 

T- 

CM 

iA 

CO 

CO 

T“ 

iA 

CM 

CO 

iA 

CM 

CO 

iA 

N. 

8 

iA 

CM 

CD 

iA 

1 

iA 

T- 

0“ 

iA 

CO 

CM 

to 

iA 

CO 

CO 

»- 

CO 

iA 

$10,359  i 

Yearly 

Cleaning 

Cost 

o 

r- 

tO 

T- 

iA 

CO 

t“ 

iA 

CO 

iA 

CO 

w 

CM 

to 

iA 

CO 

iA 

o> 

S 

CO 

CM 

iA 

CO 

T- 

iA 

CM 

in 

iA 

r~ 

CO 

iA 

T- 

CO 

<A 

CO 

<A 

n 

CA 

?3 

iA 

h. 

CO 

iA 

(0 

iA 

CO 

T“ 

iA 

CO 

iA 

CO 

iA 

m 

iA 

to 

h- 

iA 

CO 

iA 

GO 

CO 

iA 

CO 

CM 

iA 

CO 

CD 

iA 

CM 

CM 

iA 

iA 

O 

iA 

in 

to 

iA 

O’ 

iA 

in 

CO 

iA 

00 

in 

iA 

in 

iA 

CM 

S 

CM 

iA 

r^ 

iA 

O' 

CO 

n 

r- 

iA 

Yearly 

Cleaning 

Count 

N- 

d 

r^ 

d 

r*- 

CO 

CM 

CO 

CO 

o 

T- 

d 

CO 

CO 

O 

CM 

o 

CM 

O 

CM 

O 

<N 

O 

CM 

CO 

CM 

q 

d 

CO 

CM 

O 

CM 

O 

CM 

O’’ 

h- 

o 

CO 

o 

CO 

o^ 

TT 

rt 

h- 

d 

q 

o 

cb 

CO 

to 

to 

d 

1^ 

CM 

q 

d 

Yearly 

Reballast 

Cost 

o 

tA 

iA 

o 

iA 

O 

o 

tA 

o 

iA 

lO 

iA 

o 

«A 

O’ 

iA 

o 

«A 

O 

(A 

O 

CA 

O 

(A 

O 

iA 

O 

<A 

O 

iA 

s 

O' 

tA 

o 

iA 

O 

iA 

O 

iA 

o 

iA 

o 

iA 

o 

iA 

o 

tA 

o 

iA 

C35 

CO 

iA 

g 

o 

iA 

o 

tA 

r- 

o 

iA 

o 

iA 

O 

tA 

o 

iA 

CD 

iA 

CM 

CO 

iA 

Yearly 

Rebailast 

Count 

o 

d 

o 

d 

O 

d 

o 

d 

O 

d 

O 

d 

O 

d 

d 

O 

d 

O 

d 

o 

d 

O 

d 

O 

d 

O 

d 

O 

d 

O 

d 

O 

d 

o 

d 

o 

d 

O 

d 

O 

d 

O 

d 

O 

d 

O 

d 

O 

d 

O 

d 

O 

d 

CO 

d 

O 

d 

O 

d 

d 

o 

d 

r- 

d 

o 

d 

O 

d 

O 

d 

O 

d 

O 

d 

Yearly 

Relamping 

Cost 

h- 

iA 

CO 

CO 

fA 

C7> 

iA 

CO 

o> 

'T 

iA 

o> 

CM 

iA 

CO 

in 

CO 

iA 

00 

CJ> 

iA 

O’ 

CO 

iA 

0) 

iA 

CO 

in 

CO 

iA 

CO 

CM 

<A 

CO 

CM 

«A 

CO 

CM 

<A 

CO 

CM 

<A 

CO 

CM 

<A 

cn 

O’ 

CM 

iA 

r«- 

o 

iA 

O) 

iA 

at 

O’ 

CM 

iA 

to 

CM 

iA 

CO 

iA 

CO 

cn 

o 

iA 

GO 

CT> 

O 

iA 

CM 

CO 

o 

iA 

00 

tA 

CM 

CO 

■O’ 

tA 

00 

in 

iA 

CM 

O’ 

iA 

r^ 

iA 

S 

o 

CM 

to 

iA 

5 

to 

iA 

CD 

to 

iA 

O’ 

CO 

CM 

iA 

CM 

O’ 

iA 

00 

iA 

h- 

co" 

iA 

Yearly 

Relamping 

Count 

o 

CM 

GO 

rr 

d 

Oi 

O 

lb 

CM 

1^ 

in 

CO 

a> 

ai 

lO 

d 

00 

r>.' 

O’ 

d 

r- 

in 

CO 

o; 

CM  ; 

O’ 

CM 

o; 

CM 

o; 

CM 

o; 

CM 

O 

in 

CM 

d 

O' 

d 

o  ! 
in 

CM 

5I- 

CM 

o; 

CM 

o> 

t3> 

O 

Oi 

ai 

o 

O 

8 

CO 

O’ 

CO 

■O’ 

t— 

CM 

CO 

O^ 

CO 

d 

CM 

CO 

CD 

d 

CM 

ai 

CO 

CO 

cb 

I 

in 

GO 

CM 

CO 

O^ 

CO 

d 

Lamp 

Life 

(Hours 

s 

8 

o 

s 

r- 

o 

o 

r^ 

o 

o 

o 

o 

h- 

o 

o 

o 

O’ 

o 

o 

c«- 

o 

o 

o 

O' 

o 

o 

r- 

8! 

8 

8 

N. 

O 

O 

h- 

O 

o 

r- 

o 

o 

o 

o 

1^ 

o 

o 

§ 

▼“ 

O  1 

o 

h-  ; 

O 

O 

O 

o 

8 

8 

8 

r«- 

8 

o 

o 

h- 

O 

o 

00 

CD 

T- 

o 

o 

O 

o 

h*- 

o 

o 

CO 

CO 

o 

o 

o 

o 

CO 

CO 

8 

8 

r^ 

o 

o 

o 

o 

r- 

o 

o 

00 

CO 

r- 

Lamps 

per 

Fixture 

- 

CO 

- 

- 

- 

CO 

- 

CO 

- 

- 

- 

- 

- 

- 

- 

to 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Operating 

Hrs/Year 

CM 

8 

CM 

CO 

O) 

CM 

CO 

C7> 

CM 

CO 

a> 

vr 

CM 

CO 

CD 

'T 

CM 

CO 

C7> 

CM 

CO 

a> 

O’ 

CM 

CO  i 

CM  1 

CO 

§ 

CM 

CO 

o> 

O’ 

CM 

CO 

CM 

CO 

o> 

O’ 

CM 

8 

O’ 

CM 

CO 

C7> 

O’ 

CM 

CO 

a> 

O’ 

CM 

CO  1 
CJ> : 

CM  ! 

CO 

a> 

O’ 

CM 

CD 

o 

O' 

CM 

CD 

a> 

O’ 

CM 

CO 

o 

•O’ 

CM 

CO 

9 

CM 

CD 

§ 

CM 

s 

Oi 

O 

CM 

CO 

05 

O’ 

CM 

CO 

05 

O’ 

CM 

CO 

05 

O’ 

CM 

CD 

Oi 

O’ 

CM 

CO 

<35 

O’ 

CM 

CO 

05 

O’ 

CM 

CO 

? 

CM 

CO 

05 

O’ 

CM 

O’ 

CM 

CM 

CO 

a> 

O’ 

CM 

CO 

CJ5 

o 

CM 

CO 

05 

O’ 

CM 

CO 

05 

O 

CM 

-too 

O 

CQ 

CD 

O 

O 

O 

CD 

CD 

o 

o 

o 

CD 

o 

CD 

O 

CD 

o 

m 

CD 

a 

m 

O 

CD 

O 

O 

O 

q: 

(T 

OL 

-1 

q: 

q: 

q: 

q: 

B 

CM 

cn 

CM 

CM 

O 

CO 

in 

CM 

o 

CO 

CO 

CO 

CO 

CO 

CO 

CM 

CO 

CO 

O 

o 

CO 

i— 

m 

to 

O’ 

.O’ 

CM 

o> 

O’ 

- 

O) 

O' 

CM 

in 

r^ 

CM 

1 

O 

O 

o 

o 

CM 

CM 

LL 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

O 

o 

Ci 

1 

CM 

u_ 

o 

o 

CM 

CM 

n 

u. 

o 

§ 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

|o 

CN 

CM 

?) 

Li. 

o 

O 

CM 

o 

o 

CM 

o 

o 

CM 

o 

§ 

o 

§ 

O 

§ 

o 

o 

CM 

o 

o 

CM 

o 

> 

Z 

o 

o 

CM 

o 

o 

CM 

o 

> 

o 

o 

(N 

o 

> 

z 

o 

o 

CM 

O 

§ 

o 

o 

CM 

o 

§ 

O 

> 

z 

"(5 

? 

0) 

O) 

(0 

0. 

Room 

No 

CO 

CM 

*«T 

CM 

to 

CM 

CO 

CM 

1^ 

CM 

CO 

CM 

cn 

CM 

o 

CO 

CM 

CO 

(O 

CO 

in 

to 

CO 

CO 

r“ 

CL 

CM 

(T 

CO 

OC 

O’ 

cr 

in 

CL 

CD 

(L 

1 1/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Beit  Lighting 

Manufacturing/Assembly  Line  B  C  *  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  2  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 

00 

tn 

y* 

1 _ m 

CO 

CO 

to 

CN 

to 

h- 

O’ 

to 

_ *Z2l 

CO 

CO 

R 

to 

r 

CO 

CO 

to 

N. 

CO 

1 

m 

1 

(O 

o 

CN 

to 

CO 

CO 

to 

O’ 

to 

CO 

R 

to 

o 

to 

CN 

to 

CN 

h- 

to 

CN 

r^ 

to 

to 

$38  ! 

L  _  m  _ 

CN 

to 

CD 

CO 

to 

<D 

CO 

to 

GO 

CO 

to 

CO 

CO 

to 

CO 

CO 

to 

00 

CO 

to 

CD 

CO 

to 

CO 

CO 

y* 

oo 

CO 

to 

CO 

CO 

to 

1 

Toial 

Maintenance 

Cost 

CO 

y* 

O 

s 

T* 

CO 

s 

CN 

O’ 

to 

O’ 

CJ) 

to 

CO 

to 

CN 

O 

to 

to 

o 

to 

T~ 

CO 

to 

T~ 

CO 

to 

o 

<3> 

CN 

T- 

CO 

CN 

in 

to 

CN 

O’ 

to 

CO 

CD 

to 

T- 

CN 

to 

CN 

O’ 

to 

CO 

t- 

CN 

to 

CN 

O’ 

to 

CO 

T“ 

y^ 

CO 

h- 

to 

m 

to 

9 

to 

O) 

CN 

y- 

to 

O 

r- 

to 

CO 

O’ 

to 

CO 

-O’ 

to 

CO 

O’ 

to 

CO 

O’ 

to 

9 

to 

CO 

O’ 

to 

to 

O’ 

to 

CO 

O’ 

to 

CO 

O' 

to 

CO 

■O’ 

to 

K 

CO 

CN 

to 

Yearly 

Cleaning 

Cost 

o> 

w 

to 

to 

to 

CN 

to 

O) 

to 

m 

CN 

to 

m 

to 

in 

CO 

to 

o 

in 

to 

in 

CN 

to 

OJ 

to 

fll> 

cr> 

CO 

to 

CO 

CN 

to 

CO 

to 

in 

CN 

to 

fs. 

CO 

T” 

to 

in 

CN 

to 

NT 

O’ 

to 

in 

CN 

to 

in 

CO 

to 

in 

CO 

to 

O) 

5 

C7> 

to 

CO 

CN 

to 

CO 

to 

CJJ 

to 

CJJ 

lA 

OJ 

to 

OJ 

to 

OJ 

to 

0> 

to 

OJ 

to 

OJ 

to 

CJJ 

to 

OJ 

to 

CO 

to 

Yearly 

Cleaning 

Count 

CO 

d 

CO 

d 

q 

r- 

CO 

d 

CO 

o 

to 

to 

hw 

CN 

q 

r- 

CO 

d 

q 

q 

to 

d 

q 

N. 

q 

T* 

N. 

d 

tx. 

d 

q 

q 

CO 

q 

q 

CO 

d 

q 

T- 

CO 

d 

CO 

d 

to 

d 

CO 

d 

to 

d 

CO 

d 

CO 

d 

to 

d 

CO 

d 

CO 

d 

to 

d 

Yearly 

Reballast 

Cost 

to 

CN 

CO 

O’ 

to 

to 

in 

O’ 

to 

<o 

to 

h- 

to 

O’ 

to 

m 

to 

'a 

CN 

to 

to 

to 

to 

(O 

to 

b- 

to 

? 

to 

to 

o 

o 

in 

to 

O’ 

to 

r- 

CN 

to 

O’ 

to 

■O’ 

to 

O’ 

to 

O’ 

to 

O’ 

CO 

■O’ 

to 

O’ 

to 

O’ 

to 

O’ 

to 

O’ 

to 

CO 

O' 

CN 

to 

Yearly 

Reballast 

Count 

o 

d 

o 

d 

d 

o 

d 

d 

CN 

d 

d 

CN 

d 

d 

o 

d 

d 

d 

o 

d 

d 

d 

d 

o 

d 

o 

d 

d 

d 

d 

fr^ 

d 

d 

d 

o 

d 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

O 

d 

o 

d 

o 

d 

o 

d 

o 

d 

Vearly 

Relamping 

Cost 

to 

CO 

CO 

CN 

c» 

to 

to 

o 

to 

CO 

CN 

to 

to 

CN 

to 

o 

CN 

to 

o 

to 

to 

to 

GO 

yi 

to 

to 

CO 

to 

CN 

C3J 

to 

to 

o 

CN 

CO 

to 

m 

to 

o 

to 

O’ 

in 

o 

to 

CO 

CN 

W 

CO 

CN 

CO 

to 

CN 

OJ 

to 

CO 

to 

CO 

CO 

y^ 

CO 

to 

n 

y> 

CO 

y> 

CO 

« 

r“ 

CO 

to 

CO 

to 

?> 

to 

to 

(0 

CO 

■o 

Yearly 

Relamping 

Count 

lO  i 

o; 

CN 

d 

NT 

m 

o 

d 

i 

CO  j 

t7> 

o; 

d 

in 

d 

in 

d 

m 

d 

CN 

d 

o; 

OJ 

d 

rs. 

d 

q 

O’ 

d 

h- 

d 

O’ 

CN 

h- 

d 

q 

O) 

_ 

m  j 
d 

in 

d 

o; 

CN 

d 

in 

d 

in 

d 

in 

d 

in 

d 

in 

d 

in  1 
d; 

in 

d 

in' 

d 

in 

d 

in 

d 

Lamp 

Life 

(Hours 

o 

m 

CN 

to 

s 

o! 

in ' 
CN 

in 

o 

in 

CN 

in 

o 

o 

o 

O’ 

o 

§! 

O’  1 

O 

in 

CN 

in 

o 

o 

o 

O’ 

o 

o 

g 

o 

in 

CN 

m 

o 

o 

o 

O’ 

r- 

o 

o 

? 

T- 

o 

o 

o 

O’ 

o 

in 

CN 

m 

o 

o 

o 

o 

1 

o 

in 

CN 

m 

_ j 

o 

o 

o 

O’ 

y- 

o 

o 

o 

O’ 

tr- 

O 

m 

CN 

in 

o 

o 

o 

O’ 

r- 

Q  i 
m : 

CN 
in : 

a 

m 

CN 

in 

o 

o 

o 

■o 

r“ 

o 

m 

CN 

in 

o 

m 

CN 

in 

o 

o 

o 

'O’ 

o 

m 

CN 

in 

o 

in 

CN 

in 

o 

in 

CN 

in 

o 

in 

CN 

in 

o 

in 

CN 

in 

o 

in 

CN 

in 

o 

in 

CN 

m 

o 

in 

CN 

m 

o 

in 

CN 

in 

o 

in 

CN 

m 

Lamps 

per 

Fixture 

- 

CN 

- 

- 

CN 

CN 

- 

CN 

CN 

- 

CN 

CN 

CN 

- 

CN 

CN 

CN 

CN 

- 

CN 

- 

- 

CN 

- 

CN 

- 

- 

- 

- 

- 

- 

- 

- 

Operating 

HrsA'ear 

to 

O) 

<N 

CO 

C7) 

O’ 

CN 

CD 

CJ> 

O’ 

CN 

CO 

o> 

O’ 

CN 

CO 

t3) 

O’ 

CN 

to 

OJ 

O’ 

CN 

CO 

O) 

O’ 

CN 

CO 

Oi 

O’ 

CN 

CO 

O) 

o 

CN 

CO 

C3> 

O’ 

CN 

CD 

t3> 

O’ 

CN 

CD 
CD 
O’  , 
CN 

CO 

Oi 

O’ 

CN 

CO 

CJ> 

O’ 

CN 

CO 

CJJ 

■o 

CN 

1 

CN 

CO 

CN 

CD 

? 

CN 

CO 

Oi 

O’ 

CN 

CO 

CN  1 

CO 

<3J 

O’ 

CN 

CO 

§ 

CN 

CO 

C7J 

o 

CN 

CO 

O) 

O’ 

CN 

CO 

CJJ 

O’ 

CN 

to 

O) 

O’ 

CN 

CO 

OJ 

■O’ 

CN 

CO 

CN 

CO 

OJ 

O’ 

CN 

CO 

CJJ 

O’ 

CN 

CD 

OJ 

O’ 

CN 

to 

CJJ 

■O’ 

CN 

<o ; 

O)  1 
■O’ 
CN 

CO 

O) 

O’ 

CN 

CO 

CJJ 

O’ 

CN 

CO 

OJ 

O’ 

CN 

CO 

? 

CN 

-J  o  u 

O 

O 

O 

o 

O 

CD 

o 

O 

O 

m 

CD 

o 

O 

CQ 

O 

O 

m 

o 

(D 

o 

O 

O 

o 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

O 

O 

- 

- 

CO 

- 

O’ 

cn 

NT 

CD 

o. 

- 

to 

CO 

- 

to 

in 

O’ 

CN 

CN 

O’ 

m 

O’ 

o 

o 

COi 

- 

CO 

- 

- 

- 

- 

T“ 

- 

t”  1 

- 

T* 

CO 

CJJ 

1 

o 

X 

2 

CO 

o 

CN 

U. 

o 

X 

2 

o 

X 

2 

to 

o 

CN 

U. 

CD 

o 

u! 

O 

h- 

X 

2 

CD 

O 

CN 

ll. 

CO 

o 

CN 

LL 

o 

h- 

X 

2 

CO 

o 

CN 

Li. 

CD 

O 

CN 

U. 

CD 

O 

u! 

o 

X 

2 

CD 

o 

CN 

u. 

CD 

O 

u! 

o ! 

r”- 1 

X 

2 

CD 

O 

CN 

U. 

CD 

O 

u! 

o 

X 

2 

CD 

O 

CN 

Li¬ 

o 

Xi 

2 

o 

X 

2 

CO 

o 

CN 

LL 

o 

h- 

X 

2 

o 

X 

2 

CD 

o 

CN 

LL 

o 

c^ 

X 

2 

o 

X 

2 

o 

h- 

X 

2 

o 

X 

2 

o 

r- 

X 

2 

o 

r^ 

X 

2 

o 

X 

2 

o 

r-. 

X 

2 

o 

r«. 

X 

2 

o 

r«- 

X 

2 

To 

|2 

CP 

OJ 

Room 

No. 

« 

y- 

« 

CN 

« 

to 

« 

O’ 

in 

CO 

h- 

to 

en 

o 

T* 

T“ 

CN 

to 

r“ 

■O’ 

in 

T- 

CO 

00 

T“ 

OJ 

o 

CN 

r- 

CN 

CN 

CN 

Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  6  C  <  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  2  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 

00 

CO 

O 

h- 

m 

1 

to 

o 

tA 

CO 

o 

CO 

CO 

CO 

tA 

r^ 

S 

O’ 

tA 

O’ 

tA 

CO 

o 

tA 

to 

O 

CN 

tA 

CN 

r«- 

tA 

to 

o 

CN 

tA 

CN 

tA 

to 

o 

CN 

tA 

o 

tA 

CD 

tA 

in 

to 

o 

to 

to 

o 

CN 

CO 

CN 

to 

N. 

o- 

CO 

1 

CN 

O’ 

O’ 

h- 

to 

to 

w 

CO 

CO 

to 

ST 

e 

5? 

go 

o 

& 

T* 

CN 

o 

& 

CO 

CN 

S' 

S 

&  t 

1 

1 

Total 

Maintenance 

Cost 

CO 

w 

CO 

(A 

o 

CN 

CO 

tA 

to 

CN 

tA 

CN 

o 

to 

tA 

CO 

to 

tA 

f 

CN 

tA 

o> 

CN 

tA 

CN 

R 

tA 

CN 

O’ 

tA 

to 

r*- 

T- 

tA 

CN 

O 

tA 

CO 

h- 

CN 

O 

tA 

to 

to 

CO 

CO 

o 

ir— 

CO 

CO 

T~ 

CN 

to 

CN 

■O’ 

tA 

CO 

to 

■O’ 

0) 

CO 

(N 

to 

O’ 

to 

00 

GO 

to 

CO 

CD 

CN 

to 

in 

to 

O’ 

o 

CO 

to 

to 

h- 

to 

CO 

GO 

CO 

to 

rv, 

T~ 

to 

CO 

CO 

to 

to 

CO 

r*«, 

in 

O’ 

CO 

to 

O’ 

to 

in 

O’ 

to 

to 

Ss 

CO  ‘ 

1 

CO 

O’ 

to 

nT 

to 

Yearly 

Cleaning 

Cost 

o> 

iA 

o> 

T“ 

«- 

to 

tA 

CO 

tA 

tA 

to 

tA 

to 

tA 

to 

lr— 

CO 

CN 

tA 

to 

T” 

tA 

5 

tA 

in 

CN 

tA 

in 

to 

C.l» 

m 

(N 

tA 

in 

to 

tA 

in 

CN 

tA 

o 

o 

to 

CD 

t— 

tA 

CO 

CO 

rr 

O’ 

to 

m 

CN 

CO 

in 

CO 

to 

h- 

in 

CO 

CO 

CO 

GO 

h- 

CO 

CO 

(N 

CO 

to 

w 

CN 

CN 

T- 

to 

in 

to 

to 

h- 

▼” 

to 

in 

to 

CO 

CO 

K 

CO 

in 

CO 

CO 

CD 

CD 

to 

O) 

CO 

o 

N. 

CO 

in 

to 

tA  t 

o 

5 

r^_ 

to 

Yearly 

Cleaning 

Count 

to 

d 

to 

<6 

to 

d 

CO 

CO 

CO 

CN 

O 

CO 

d 

q 

d 

to 

CN 

CO 

to 

€0 

r- 

CO 

to 

q 

to 

d 

r*. 

to 

CO 

o 

to 

CO 

to 

o 

CO 

q 

to 

■o 

N. 

O^ 

q 

T- 

d 

to 

o 

to 

q 

cb 

to 

d 

h- 

CN 

to  r 

r-'  C 

b 

Yearly 

Reballast 

Cost 

CO 

CN 

iA 

CO 

CO 

tA 

GO 

in 

CN 

tA 

C3) 

CN 

tA 

to 

tA 

CO 

tA 

in 

CN 

tA 

r- 

tA 

O' 

to 

h- 

tA 

o 

r«. 

tA 

00 

So 

m 

CO 

CN 

CO 

CO 

r*- 

co 

O' 

CO 

in 

CO 

CO 

to 

CO 

CN 

to 

to 

O’ 

tA 

O 

in 

CO 

o 

to 

r-. 

to 

o 

CN 

CO 

CO 

O' 

T— 

to 

o 

O' 

CO 

■o 

CO 

CD 

CN 

CO 

S  ‘ 

o 

N- 

CD 

CD 

to 

Yearly 

Reballast 

Count 

o 

d 

d 

O 

d 

CN 

d 

o 

T- 

d 

d 

o 

d 

d 

O 

d 

d 

r- 

d 

r- 

d 

d 

d 

d 

T* 

d 

d 

o 

d 

d 

d 

T* 

d 

CM 

d 

CN 

d 

CN 

d 

T- 

d 

to 

d 

to 

d 

d 

o 

d 

d 

CN 

d 

d 

CN 

d 

o 

d 

CN 

d 

T-  C 

d  c 

D 

b 

Yearly 

Relamping 

Cost 

CO 

CO 

tA 

GO 

o 

CO 

tA 

'cr 

m 

CO 

CN 

tA 

in 

O’ 

tA 

in 

« 

(N 

OD 

tA 

m 

tA 

to 

CN 

tA 

o 

tA 

to 

CN 

tA 

o 

to 

CN 

o 

O’ 

in 

to 

00 

to 

to 

CO 

O’ 

m 

o 

CO 

to 

CN 

CO 

to 

CN 

to 

00 

o 

to 

CO 

1^ 

1^ 

CN 

CO 

CN 

CD 

to 

o 

•O’ 

CO 

CN 

to 

■O' 

CO 

to 

CN 

CO 

CN 

CO 

to 

CO 

CN 

S 

CN 

CO 

to 

CN 

CO 

CD 

to 

to 

to 

CO 

CO 

O’ 

CN 

CO 

to  f 

to  * 

N 

0 

0 

CO 

CD 

GO 

O'' 

to 

Yearly 

Relamping 

Count 

m 

d 

CO 

CN 

d 

CO 

•"T 

CN 

CO 

to 

CN 

CO 

O' 

d 

o; 

O' 

d 

to 

CO 

h- 

d 

CD 

1^ 

d 

CD 

r^ 

d 

o 

CN 

m 

d 

CN 

d 

O’ 

CN 

C"- 

d 

q 

q 

CO 

■o 

to 

o^ 

o; 

q 

cb 

r^ 

cb 

q 

q 

q 

CO 

o^ 

q 

CN 

iri 

in 

d 

GO 

to 

q  c 

D 

Lamp 

Life 

(Hours 

o 

in 

CN 

m 

o 

o 

o 

o 

o 

o 

O 

in 

CN 

m 

O 

in 

(N 

m 

a 

in 

CN 

in 

O 

O 

O 

O' 

’T’ 

o 

o 

o 

O’ 

o 

m 

CN 

in 

o  1 

O  1 

o , 

O'  1 

1— 

o 

in 

CN 

in 

o 

o 

o 

O’ 

O 

in 

CN 

in 

o 

o 

o 

o 

O 

in 

CN 

m 

o 

o 

o 

o 

O 

m 

CN 

in 

o 

o 

o 

o 

T- 

o 

o 

o 

O' 

O 

in 

CN 

m 

o 

o 

o 

O' 

T" 

i 

o 

in 

CN 

in 

o 

o 

o 

O’ 

o 

in 

CM 

in 

o 

in 

m 

o 

in 

CN 

in 

o 

in 

CN 

in 

o 

in 

CN 

in 

o 

in 

CN 

in 

o 

in 

CN 

m 

O 

m 

CN 

in 

o 

m 

CN 

in 

o 

m 

CN 

in 

o 

in 

CN 

in 

O 

in 

CN 

m 

O 

in 

CN 

in 

o  c 
in  u 

CN  C 

m  u 

? 

N 

0 

Lamps 

per 

Fixture 

! 

CN 

CN 

CN 

CN 

~! 

CN 

- 

CN 

T- 

CN 

CN 

- 

CN 

CN 

- 

CN 

- 

CN 

- 

w- 

- 

- 

T- 

r- 

▼- 

- 

- 

t- 

t- 

^  r 

- 

Operating 

HrsA'ear 

to 

Oi 

CM 

(O 

O) 

a 

CO 

CD 

CN 

a 

CO 

§ 

CN 

CO 

§ 

CN 

CO 

9 

CN 

to 

CD 

O' 

CN 

S 

O’ 

CN 

CO 

a> 

O' 

CN 

CO 

CD 

O’ 

tN 

CO 

o> 

O’ 

CN 

to 

CD 

o 

CN 

a 

a 

CO 

CD 

o 

CN 

to 

9 

CN 

CO 

CD 

O 

CN 

CO 

CD 

a 

CO 

CD 

-O' 

CN 

g 

a 

CO 

CD 

O’ 

CN 

to 

9 

CN 

CO 

CD 

•O’ 

CN 

CO 

O) 

a 

to 

CD 

O’ 

CN 

CO 

CD 

O' 

CN 

CO 

CD 

O’ 

CN 

co 

CD 

■o 

CN 

g 

a 

CO 

CD 

O’ 

CN 

CO 

CD 

O’ 

CN 

CO 

CD 

O' 

CN 

CO 

CD 

O' 

CN 

g 

a 

co 

CD 

O’ 

CN 

CO 

9 

CN 

CO  Cl 
CD  C 
■O’  T 
CN  C 

D 

D 

r 

N 

_l  O  O 

o 

CD 

CD 

o 

O 

O 

CD 

CD 

o 

O 

O 

m 

O 

CD 

O 

m 

o 

03 

CD 

o 

CD 

O 

m 

o 

O 

O 

q: 

cc 

— 1 

(X 

tr 

'-1 

(T 

X  0 

/ 

B 

- 

a> 

r” 

- 

O 

T* 

in 

CO 

CN 

to 

CN 

O’ 

o 

O’ 

o 

o 

in 

to 

- 

in 

O' 

'O' 

CD 

O 

CD 

to 

ito 
;  ^ 

O' 

O’ 

CN 

'O’ 

CD 

O’ 

IP* 

T- 

- 

GO 

O’  c 

4 

■O' 

CN 

CN 

1 

O 

5 

s 

s 

CN 

U. 

i§ 

CN 

U. 

o 

s 

s 

o 

5 

s 

g 

I 

s 

GO 

R 

u. 

to 

o 

CN 

U. 

o 

X 

Z 

S 

!CN 

jU. 

o 

s 

2 

00 

R 

u. 

o 

to 

o 

CN 

U. 

o 

X 

2 

CO 

o 

CN 

u. 

o 

N. 

X 

to 

R 

ll 

GO 

R 

u. 

o 

X 

s 

CO 

o 

CN 

li. 

o 

hw 

X 

2 

GO 

R 

LL 

o 

s 

O 

£ 

s 

o 

X 

2 

o 

X 

2 

1 

s 

o 

£ 

s 

O 

rv. 

X 

2 

o 

N. 

X 

2 

O 

£ 

2 

o 

£ 

s 

o 

£ 

2 

o 

X 

2 

O 

£ 

2 

o  c 

£  5 

S  3 

3 

m 

g> 

<0 

0. 

Room 

No. 

to 

<N 

CN 

1 

L 

in 

CN 

a 

r^ 

CN 

00 

CN 

o> 

o 

to 

?) 

L_ 

CN 

to 

to 

to 

O’ 

to 

CO 

to 

s 

CN 

q: 

CO 

CC 

5 

in 

X 

CO 

X 

11/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B-18  R  -  Ramp  Lighting 

Alt  3  L  >  Loading  Lighting 

*  -  Non-Exploston  Proof  Fixtures 


Maintenar^ce 

Savings 

(Baseline) 

1  €9$ 

5 

O) 

'T 

CO 

CO 

W 

CN  h 

w 

V 

-  »“ 

-  r<- 
r  ^ 

»  Vi 

$18 

•ono 

$63 

1  z$ 

1  €Zt$ 

CO 

Vi 

O) 

MT 

CO 

o 

CM 

Vi 

r" 

CO 

00 

Vi 

1 

CO 

o 

CM 

Vi 

MT 

Oi 

S* 

$21  1 

T* 

w 

$171  1 

r«- 

Vi 

CO 

CO 

Vi 

Oi 

TT 

T* 

Vi 

CN 

Vi 

$63  I 

CO 

CO 

Vi 

CO 

CO 

Vi 

CO 

CO 

Vi 

CO 

CO 

Vi 

CO 

CO 

Vi 

CO 

CO 

Vi 

CO 

CO 

Vi 

CO 

<o 

Vi 

$63  1 

$3,473  1 

Total 

Maintenance 

Cost 

00 

O 

f 

</> 

iO 

m 

GO 

T“ 

CN  m; 
MT  0 
V 

r  CO 

D  h- 
»  Vi 

CO  r 
00  M 
Vi  V 

4  OO 

r 

»  Vi 

CO 

Vi 

CO 

Vi 

o 

Vi 

CO 

CO 

Vi 

CN 

CO 

Vi 

CM 

MT 

Vi 

CO 

Vi 

CM 

Vi 

</» 

CM 

cn 

Vi 

CM 

N- 

Vi 

CO 

N. 

Vi 

CO 

Vi 

n 

Vi 

oo 

Vi 

CO 

CO 

Vi 

— 

o 

T- 

Vi 

oo 

•*“ 

00 

Vi 

oo 

T- 

Vi 

00 

T- 

00 

s 

00 

Vi 

oo 

Vi 

GO 

T— 

Vi 

00 

t— 

Vi 

00 

r- 

Vi 

in 

co_ 

Vearly 

Cleaning 

Cost 

O) 

(O 

CO 

o> 

lO  h 
CM  IC 
</» 

^  lO 
>  CO 
» 

s  ? 

ay 

T— 

«/> 

a> 

w 

CO 

Vi 

CO 

CN 

Vi 

Vi 

CO 

CN 

Vi 

CO 

CO 

(N 

Vi 

CO 

CN 

Vi 

CO 

CO 

Vi 

CO 

CO 

Vi 

O) 

r- 

vi 

a> 

Vi 

CO 

CN 

Vi 

CD 

Vi 

a> 

Vi 

Vi 

a> 

Vi 

CD 

Vi 

O) 

Vi 

ay 

Vi 

o> 

Vi 

ay 

Vi 

ay 

Vi 

ay 

Vi 

00 

fl 

Vi 

Yearly 

Cleaning 

Count 

fO 

d 

CO 

d 

q 

CO 

d 

q  c 
c 

3  CO 

i 

c 

CM  T 

3  CO 

-  o 

q 

q 

CO 

d 

q 

q 

d 

d 

q 

q 

q 

q 

q 

CO 

d 

q 

CO 

d 

CO 

d 

CO 

d 

CO 

d 

CO 

d 

CO 

d 

CO 

d 

to 

d 

to 

d 

CO 

d 

to 

d 

Yearly 

Reballast 

Cost 

CN 

</> 

MT 

■>  W 

2  h 
Vi  ® 

-  MT 
»  Vi 

CO 

Vi 

CO 

Vi 

CM 

Vi 

00 

Vi 

N. 

Vi 

CO 

Vi 

r«- 

Vi 

o> 

Vi 

CO 

CO 

Vi 

CO 

Vi 

TT 

Vi 

CN 

Vi 

MT 

Vi 

N" 

Vi 

Vi 

MT 

Vi 

c/> 

MT 

Vi 

MT 

Vi 

— 

rr 

Vi 

MT 

Vi 

00 

MT 

CN 

Vi 

Yearly 

Reballast 

Count 

o 

d 

o 

d 

d 

O 

d 

C 

d  c 

SI  V* 

3  d 

CN  T 

d  c 

-  o 
3  d 

d 

d 

a 

d 

d 

d 

d 

C3 

d 

o 

d 

d 

d 

d 

d 

T- 

d 

d 

o 

d 

T* 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

O 

d 

O 

d 

O 

d 

o 

d 

o 

d 

o 

d 

Yearly 

Relamping 

Cost 

<o 

CO 

oo 

S 

CO 

o  c 
<t-  c 
« 

0  Mr 
M  CM 
9  Vi 

o  c 

CN  T 
Vi  « 

2  CO 

<o 

</> 

00 

Vi 

CO 

Vi 

oo 

Vi 

CO 

Vi 

o 

CM 

4A 

CO 

Vi 

o 

s 

cn 

CN 

CO 

o 

CN 

CN 

00 

Vi 

CO 

Vi 

a> 

Vi 

CO 

Vi 

CO 

Vi 

CO 

Vi 

CD 

Vi 

CO 

</> 

CO 

Vi 

CO 

Vi 

CO 

CO 

Vi 

CD 

Vi 

CO 

Vi 

to 

00 

to 

Vi 

Yearly 

Relamping 

Count 

d 

CN  1 

O! 

Mr 

d 

d 

h-  Cl 
d  T 

3  CO 

-  d 

MT  ^ 

C 

3  d 

lO 

d 

CO 

d 

CM 

d 

MT 

d 

O) 

d 

i 

d 

CO 

d 

MT 

d 

d 

d 

N. 

d 

CO 

d 

CO 

d 

_ 

CO ! 

d  i 

d 

MT 

d 

CM 

d 

d 

d 

d 

T- 

d 

»“ 

d 

d 

d 

J 

d 

d 

d 

Lamp 

Life 

(Hours 

o 

o 

00 

<D 

o 

o 

§ 

T- 

o 

o 

oo 

CO 

o 

o 

oo 

CO 

o  c 
o  c 
o  c 
Mr  M 

^  T 

3  O 
3  O 
3  OO 
r  CO 

o  c 
o  c 

1 ; 

3  O 
3  O 
3  OO 
r  CO 

o 

— j 

s! 

MT 

r- 

O  1 
O  ! 

o 

MT 

T“ 

o 

o 

00 

CO 

o 

o 

o 

MT 

o  ■ 
o 

S' 

o 

o 

00 

CO 

o 

o 

1 

o 

o 

o 

MT 

o 

o 

00 

CO 

r- 

o 

o 

o 

MT 

o 

o 

oo 

CO 

o 

o 

<D 

<o 

o 

o 

? 

y- 

j 

o 

o 

00 

CO 

o 

o 

oo 

CO 

o 

o 

? 

o 

o 

CO 

CO 

«— 

o  i 

O  ! 
00  ! 

CO 

o 

o 

00 

CD 

o 

o 

oo 

CO 

o 

o 

00 

CO 

o 

o 

00 

CO 

o 

o 

00 

CO 

o 

o 

oo 

CO 

o 

o 

CO 

CO 

T- 

o 

o 

00 

(O 

Lamps 

per 

Fixture 

- 

CN 

- 

- 

CM  C 

M  r- 

CM  C 

M  T- 

CN 

CN 

CM 

- 

CM 

CM 

- 

CM 

CM 

- 

CM 

- 

CM 

- 

- 

CN 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Operating 

HrsA'ear 

(O 

O) 

CM 

(D 

o> 

CN 

CO 

O) 

MT 

CM 

CO 

a> 

Mr 

CN 

CO  <1 

O)  c 

MT  M 
CM  C 

3  CO 
D  Oi 
T  N- 
M  CM 

g  S 

MT  M 
CN  C 

3  CO 
D  (7> 

r  ^ 

M  CM 

CO 

o> 

MT 

CN 

CO 

CJ> 

MT 

CN 

CO 

C3> 

N' 

CN 

CO 

o> 

MT 

CN 

CO 

CD 

MT 

CN 

g 

CO 

o> 

CN 

o>  1 

CM 

CO 

<Ji 

MT 

CM 

CO 

Oi 

MT 

CM 

CO  ' 
Oi ; 
MT 
CM 

CD 

C7> 

MT 

CN 

CO 

C3> 

CM 

CO 

a> 

TT 

CM 

g 

s 

CD  ' 
O' 
CM 

CO 

CD 

MT 

CM 

CO 

a> 

MT 

CN 

CO 

<3> 

MT 

CN 

CD 

o> 

MT 

CM 

CO 

C3> 

MT 

CN 

CO 
Oi 
MT 
CN  1 

g 

s 

CO 

C3> 

MT 

CN 

CO 

ay  1 

MT  ! 
CN  1 

! 

CD 

ay 

MT 

CM 

CO 

ay 

MT 

CM 

—r^ 

0 

c 

O 

O 

O 

O 

o  c 

Q  O 

o  c 

Q  O 

O 

00 

CD 

o 

O 

CD 

a 

O: 

CO 

O 

CQ 

O 

O 

O 

o 

O 

O 

O 

O 

O 

O 

O 

o 

O 

O! 

O 

O 

- 

CO 

- 

'T  C 

n  MT 

CO  M 

r  r- 

CO 

CO 

- 

CO 

CO 

MT 

CN 

CN 

MT 

CO 

MT 

N- 

■MT 

CO 

- 

CO 

- 

- 

T“ 

T* 

- 

- 

- 

- 

- 

- 

to 

ay 

1 

o 

a 

I 

oo 

o 

CN 

u. 

o 

o. 

X 

o 

CL 

X 

00  0 
o  c 

CN  C 
LL  L 

°  ? 
L  I 

(D  0 
O  C 

LL  L 

0  o 

3 

M  0. 

L  X 

00 

o 

LL 

00 

o 

u!! 

o 

o 

CN 

LL 

o 

0- 

X 

00 

O 

CN 

IL 

00 

O 

CN 

IL 

O 

h- 

a 

X 

00  i 

o 

CNi 

a. 

oo 

O 

CM 

LL 

o 

CL 

X 

oo 

O 

CM 

a 

O 

CL 

X 

O 

CL 

X 

CO 

o 

a 

o 

h- 

a. 

X 

o ' 

: 

CL' 

Xj 

OO 

o 

CN 

a 

O 

N. 

O. 
X 

o 

fM- 

a 

X 

o 

a 

X 

o 

h* 

a 

X 

o 

Si 

X 

o 

a 

X 

O 

a 

X; 

O 

a 

X 

O 

a 

X 

o 

a 

X 

Page  Total 

Room 

No. 

r 

« 

CN 

« 

CO 

« 

r 

U 

0 

CO 

CO 

O) 

o 

t- 

cm! 

T~ 

CO 

r* 

lO 

CO 

r- 

1^ 

00 

o> 

M“  , 

o 

CN 

CM 

CM 

CM 

> 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  *  Belt  Lighting 

Manufacturing/Assembty  Line  B  C  *  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  3  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 

CO  ^ 

iP 

to 

00 

CO 

tA 

Oi 

s 

CM 

CO 

00 

to 

s 

Oi 

o 

to 

CN 

10 

s 

CM 

10 

■r- 

h«. 

10 

to 

o 

CN 

10 

T- 

h- 

to 

o 

CN 

10 

O' 

Oi 

10 

O) 

10 

in 

S 

O 

<3> 

to 

o 

CN 

10 

T“ 

rxx 

hx 

^x 

10 

00 

CO 

CO 

10 

in 

to 

CO 

10 

§ 

T“ 

to 

oo 

CN 

10 

03 

CO 

oo 

00 

10 

in 

10 

($11) 

CO 

cn 

10 

($11) 

CN 

O’ 

CM 

10 

CN 

CN 

10 

to 

rx- 

10 

CO 

CO 

to 

w 

$6,792 

Toial 

Maintenance 

Cost 

®  c 

« J 

2? 

•» 

CO 

00 

T- 

w 

CM 

O) 

00 

to 

CM 

CO 

oo 

CM 

in 

m 

*0 

CN 

f0 

GO 

CN 

s? 

10 

to 

CN 

10 

to 

10 

CN 

O' 

10 

CN 

<3) 

10 

T- 

to 

10 

o 

w 

CN 

S 

CN 

O 

to 

1^ 

10 

i 

to 

00 

in 

to 

in 

in 

10 

rr 

'tr 

CM 

10 

^x 

in 

CM 

10 

in 

rx. 

to 

10 

to 

rx. 

10 

Oi 

to 

T- 

10 

to 

rx- 

10 

O 

CN 

10 

CD 

o 

in 

▼- 

10 

in 

rx. 

10 

to 

CO 

10 

rx. 

s 

to 

10 

Yearly 

Cleaning 

Cost 

c 

O)  r 

« 

-  <o 

- 

h- 

CO 

tA 

s 

CO 

T- 

«/> 

CO 

to 

CN 

*0 

to 

T- 

*0 

to 

«/» 

m 

CM 

10 

in 

to 

10 

m 

CN 

in 

to 

10 

in 

CM 

10 

O' 

10 

O) 

to 

10 

O 

o 

10 

m 

CN 

10 

m 

CO 

rxx 

in 

10 

|Xx 

00 

10 

to 

N- 

10 

to 

CM 

10 

CO 

CM 

CN 

10 

in 

to 

10 

r- 

10 

in 

CO 

10 

CO 

N. 

10 

m 

to 

10 

to 

o> 

(A 

t3> 

W 

o 

rx- 

10 

in 

tn 

10 

hx 

t- 

'i^ 

CO 

rx-_ 

T- 

v» 

Vearly 

Cleaning 

Count 

to  c 
d  0 

0  to 
:>  d 

to 

CO 

N- 

to 

csi 

o 

to 

d 

o 

d 

CO 

CN 

q 

€0 

q 

q 

q 

q 

to 

d 

Cx. 

q 

q 

o 

CO 

CO 

CO 

O 

to 

q 

to 

hx 

q 

d 

q 

O 

to 

CO 

fx- 

to 

CO 

d 

rxx 

CN 

q 

rx. 

d 

0)  o 

Ss 

^  tiO 

h- 

CO 

ce 

O) 

T“ 

to 

CN 

</» 

C3> 

CN 

CO 

CO 

f0 

to 

CN 

10 

r^ 

10 

m 

S 

r^ 

t/» 

in 

N. 

10 

Oi 

10 

in 

10 

CM 

10 

o> 

hx 

10 

in 

in 

fXx 

CO 

10 

CO 

to 

10 

rx. 

T 

10 

CN 

in 

10 

T- 

10 

N- 

10 

in 

CM 

CO 

10 

m 

o 

O' 

O' 

10 

O) 

CM 

10 

O' 

t/» 

rx. 

10 

O) 

rx. 

to 

¥> 

Yearly 

Rebaftast 

Count 

o  ^ 
d  c 

r  o 
3  d 

CM 

d 

d 

d 

d 

o 

d 

d 

o 

d 

d 

d 

d 

J 

d 

d 

d 

d 

d 

O 

d 

d 

d 

▼- 

d 

2 

CM 

d 

CM 

d 

V 

d 

CO 

d 

to 

d 

d 

o 

d 

d 

CN 

d 

d 

CN 

d 

o 

d 

CN 

d 

d 

o 

d 

Vearty 

Reiamping 

Cost 

to  ° 

2  to 
^  « 

a> 

in 

o> 

CM 

«« 

to 

to 

v> 

to 

v> 

00 

m 

10 

10 

o 

'tr 

CM 

</> 

o 

CN 

10 

o 

C3> 

CM 

10 

00 

10 

CO 

10 

tj> 

CN 

10 

o 

o 

CM 

10 

to 

CM 

o> 

in 

10 

to 

m 

w 

00 

10 

00 

10 

CN 

00 

to 

CN 

10 

CM 

^0 

O' 

CM 

10 

oo 

in 

10 

O' 

CN 

10 

fXx 

to 

CN 

m 

«/> 

to 

CM 

10 

to 

GO 

O 

Yearly 

Relamping 

Count 

d  c 

r  CM 
3  d 

n 

d 

o 

CM 

to 

d 

MT 

d 

d 

q 

d 

to 

d 

r«. 

d 

to 

d 

d 

N. 

d 

in 

d 

1 

CM 

d 

i 

d 

hx 

d 

to 

d 

to 

q 

q 

rr 

d 

a> 

' 

CM ; 

1 

i 

to 

d 

to 

d 

to 

d 

q 

to 

d 

to 

d 

q 

to 

d 

to 

d 

Lamp 

Life 

(Hours 

o  c 
o  c 

CO  C 
(O 

r-  T 

3  o 

3  O 

?  § 
-  ^ 

_ 

o* 

O  i 
00  i 

to 

T-  ^ 

o 

o 

GO 

to 

o 

o 

CO 

to 

O 

O 

O 

T- 

o 

o 

o 

'T 

T- 

o 

o 

00 

to 

o 

o 

o 

•O’ 

o 

o 

CO 

to 

r- 

o 

o 

o 

-tr 

T- 

o 

o 

CO 

to 

o 

o 

o 

T- 

o 

o 

to 

to 

o 

o 

o 

o- 

o 

o 

to 

to 

o 

o 

o 

O' 

r- 

i 

ol 

Si 

O  1 
r- 

o 

o 

CO 

to 

o 

o 

o 

o 

o 

o 

CO 

(O 

o 

o 

o 

'T 

o 

o 

oo 

to 

o 

o 

CO 

to 

o 

o 

00 

to 

o 

o 

CO 

to 

o 

o 

CO 

to 

o 

o 

00 

CO 

r- 

o 

o 

00 

to 

o 

o 

CD 

to 

o 

o 

CO 

to 

o 

o 

CO 

to 

T- 

o 

o 

00 

to 

o 

o 

00 

to 

o 

o 

00 

to 

o 

o 

CO 

to 

o 

o 

CO 

to 

Lamps 

per 

Fixture 

^  C 

M  CM 

- 

- 

CM 

CM 

- 

CN 

- 

CM 

- 

CM 

- 

CM 

- 

CM 

CN 

J 

CN 

- 

CN 

- 

- 

- 

- 

- 

- 

- 

- 

T“ 

- 

- 

- 

- 

- 

Operating 

HrsA^ear 

CD  C 

rr 

CM  c 

1  S 

r  V 

M  CM 

to 

O) 

V 

CM 

CO 

O) 

CM  1 

CO 

C7> 

CM 

to 

? 

CN 

to 

? 

CN 

to 

CN 

to 

C7> 

-O' 

CM 

to 

o> 

•o* 

CM 

to 

O) 

CN 

to 

O) 

CN 

X 

to 

CJ> 

O' 

CM 

to 

O) 

O' 

CN 

to 

C3) 

O' 

CM 

CO 

o> 

o 

CN 

to 

<3> 

O 

CM 

to 

o> 

o 

CM 

to 

9 

CM 

to 

o> 

'IJ' 

CM 

to 

O) 

NT 

CM 

to 

CJ> 

CN 

% 

CM 

to 

o> 

CN 

s 

to 

o> 

CN 

to 

OJ 

O' 

CN 

to 

C7) 

O' 

CM 

to 

C7> 

O’ 

CN 

to 

CM 

to 

? 

CM 

to 

o> 

O' 

CM 

s 

to 

O) 

O' 

CM 

to 

t3> 

O' 

CM 

o  O 

O  Q 

Q  CD 

O 

o 

o 

CD 

m 

o 

O 

O 

(0 

o 

CD 

O 

m 

o 

CD 

CD 

O 

(S 

o 

(D 

o 

o 

O 

q: 

q: 

-J 

_J 

or 

J 

a 

J 

q: 

OC 

(T 

B 

5 

D  ^ 

o 

m 

N. 

to 

<N 

to 

CM 

O' 

m 

to 

- 

m 

o 

Oi 

o 

O) 

_ 

to 

CO 

r~ 

CN 

O' 

C7) 

O' 

- 

oo 

O' 

CN 

O' 

CN 

CM 

9  a 
c 

CL  c 
X  u 

3  to 

3  O 

M  CM 
.  LL 

o 

a 

X 

o 

0. 

X 

o 

X 

00 

o 

CM 

u. 

CO 

o 

CN 

u. 

o 

0. 

X 

00 

o 

u! 

o 

a 

X 

CO 

o 

CM 

LL 

o 

hw 

CL 

X 

00 

O 

CN 

LL 

o 

r^ 

CL 

X 

to 

o 

CM 

LL 

o 

X 

CO 

o 

CM 

U. 

oo 

o 

CN 

LL 

o 

Si 

X 

00 

o 

CM 

u. 

o 

hx 

0. 

X 

00 

O 

CN 

u. 

o 

hx. 

0. 

X 

o 

0. 

X 

o 

CL 

X 

o 

in 

a. 

X 

O 

fx- 

0. 

X 

o 

£ 

I 

O 

r>x 

a 

X 

o 

hx 

a 

X 

O 

£ 

I 

o 

CL 

X 

o 

in 

a 

X 

o 

fx. 

0. 

X 

o 

£ 

X 

o 

£ 

X 

O 

£ 

I 

Room 

No. 

CO 

<N  c 

r 

M 

in 

CM 

L 

to 

CM 

CM 

CO 

CN 

O) 

CM 

o 

to 

CO 

tN 

to 

to 

to 

"O' 

to 

in 

to 

to 

CO 

r- 

cr 

CN 

oc 

CO 

cr 

O' 

q: 

in 

(T 

to 

a. 

B 

0) 

C3) 

£ 

11/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/ Assembly  Line  B  C  -  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  4  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 

1  8C$ 

o 

w 

1^ 

00 

CO 

s 

$457  1 

1  Zl% 

a 

v> 

n- 

CD 

T" 

to 

00 

cn 

to 

o 

to 

CO 

CO 

cn 

s 

CD 

to 

to 

o 

to 

^6V% 

O 

to 

cn 

to 

Zl% 

CM 

tn 

o 

to 

CO 

to 

to 

O 

tn 

CO 

cn 

tn 

GO 

<n 

tn 

CD 

cn 

tn 

CO 

cn 

tn 

CO 

cn 

to 

CO 

cn 

to 

CO 

tn 

tn 

CO 

tn 

tn 

CO 

cn 

tn 

CO 

cn 

tn 

to 

cn 

cm" 

to 

Total 

Maintenance 

Cost 

CO 

T- 

o> 

CN 

to 

rt 

? 

m 

X- 

m 

to 

o 

T- 

fO 

s 

to 

to 

’T 

to 

CO 

CO 

to 

CD 

cn 

to 

cn 

T- 

to 

CD 

CN 

to 

S 

O 

to 

to 

CO 

00 

to 

to 

CN 

to 

o 

to 

to 

CO 

CN 

tn 

o 

to 

cn 

to 

h- 

r~ 

to 

on 

h- 

r“ 

tn 

CO 

cn 

tn 

to 

n- 

tn 

s 

t- 

tn 

tn 

tn 

cn 

n- 

to 

cn 

n- 

tn 

cn 

n- 

tn 

tn 

n- 

to 

cn 

tn 

to 

•XT 

to 

cn 

to 

cn 

s 

cn 

n- 

tn 

cn 

n- 

to 

T- 

T- 

lO 

cm' 

to 

Yearly 

Cleaning 

Cost 

O) 

w 

<o 

CO 

CM 

O) 

to 

CM 

4A 

h-. 

to 

to 

to 

to 

o 

to 

to 

to 

CN 

to 

CD 

to 

CD 

X— 

to 

CD 

to 

to 

CO 

CN 

to 

X- 

to 

to 

to 

CN 

to 

w 

to 

to 

CN 

to 

n- 

n- 

to 

to 

CN 

to 

to 

cn 

tn 

to 

cn 

tn 

CD 

CD 

tn 

L 

CO 

CM 

tn 

CO 

tn 

CD 

tn 

CD 

tn 

CD 

CD 

tn 

CD 

to 

CD 

to 

CD 

tn 

CD 

tn 

CD 

tn 

CD 

tn 

CD 

1” 

tn 

Yearly 

Cleaning 

Count 

CO 

d 

CO 

d 

o 

to 

d 

<o 

o 

CO 

<o 

CM 

to 

to 

d 

a 

q 

T* 

CO 

d 

q 

r“ 

CO 

▼“ 

d 

r^ 

d 

CO 

e'; 

to 

to 

CO 

q 

cn 

d 

q 

cn 

d 

cn 

d 

cn 

d 

cn 

d 

cn 

d 

to 

d 

to 

d 

tn 

d 

cn 

d 

tn 

d 

cn 

d 

Yearly 

RebaHast 

Cost 

CO 

CO 

m 

n* 

T- 

iO 

TT 

to 

t- 

to 

n- 

to 

to 

to 

to 

to 

CM 

to 

tn 

CD 

to 

to 

N. 

cn 

n- 

to 

e'¬ 

en 

CD 

e- 

tn 

•XT 

to 

tn 

n- 

to 

CM 

to 

tn 

n* 

tn 

n* 

to 

n- 

tn 

n* 

tn 

n* 

to 

n- 

tn 

tn 

■><r 

tn 

n- 

tn 

o 

to 

CN 

tn 

Yearly 

Reballast 

Count 

o 

d 

o 

d 

d 

o 

d 

d 

CM 

d 

d 

CM 

d 

d 

o 

d 

d 

d 

o 

d 

d 

d 

d 

o 

d 

o 

d 

d 

d 

d 

d 

d 

d 

o 

d 

d 

o 

d 

o 

d 

o 

d 

a 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

Yearly 

Retamping 

Cost 

tA 

CN 

cn 

to 

to 

« 

CO 

CO 

CM 

S 

CO 

cn 

to 

CD 

cn 

to 

n- 

n- 

to 

to 

to 

CM 

CD 

cn 

CN 

CO 

CM 

CO 

to 

CD 

to 

_ 1 

CD 

to 

00 

cn 

CM 

to 

cn 

CM 

▼* 

tn 

cn 

to 

CN 

CD 

tn 

to 

tn 

cn 

tn 

tn 

to 

?) 

tn 

to 

to 

tn 

r> 

tn 

?> 

to 

to 

to 

to 

to 

cn 

n- 

Yearly 

Relamping 

Count 

d 

CN 

d 

lO 

d 

! 

d  i 

CO 

CD 

n; 

d 

to 

d 

to 

d 

_ j 

to 

d 

CN 

d 

1 

n; 

T” 

CD 

d 

d 

q ' 

r-  ' 

n 

n* 

d 

e- 

d 

n- 

cnI 

d 

o> 

T“ 

o> 

X— 

to 

d 

to 

d 

CN 

d 

to 

d 

to 

d 

to 

d 

to 

d 

to 

d 

to 

d 

to 

d 

to 

d 

to 

d 

to 

d 

Lamp 

Life 

(Hours 

o 

lO 

CN 

lO 

o 

s 

r- 

o 

m 

CN 

lO 

o 

lO 

CM 

to 

o 

o 

o 

T-* 

o 

o 

o 

•«T 

X- 

O 

to 

CN 

to 

o 

o 

o 

n“ 

r- 

o 

o 

§ 

X— 

s 

to 

o 

o 

o 

n- 

X— 

o 

s 

n" 

o 

o 

I 

o 

to 

CN 

to 

o 

8 

N" 

X- 

o 

8 

n- 

T- 

O 

to 

CM 

to 

o 

8 

n- 

o 

8 

n- 

o 

to 

CM 

to 

o 

s 

n- 

X- 

o 

to 

CN 

to 

_ i 

O 

to 

CM 

to 

o 

o 

o 

n- 

o 

to 

CN 

to 

o 

to  1 
CN 

to 

o 

o 

o 

n- 

o 

to 

CM 

to 

o 

to 

CN 

to 

o 

to 

CN 

to 

o 

to 

CM 

to 

o 

to 

CN 

to 

o 

VO 

CM 

to 

o 

to 

CM 

to 

o 

to 

CM 

to 

o 

to 

CM 

to 

o 

to 

CM 

to 

Lamps 

per 

Fixture 

CM 

- 

CM 

to 

- 

cn 

cn 

- 

to 

cn 

cn 

- 

00 

cn 

t— 

cn 

cn 

- 

to 

X— 

- 

cn 

cn 

- 

X- 

- 

- 

- 

Operating 

Hrs/Year 

(O 

? 

r4 

<o 

CM 

CO 

9 

CM 

CO 

9 

CM 

CO 

% 

CO 

O) 

CO 

9 

CM 

CO 

? 

CM 

CO 

CD 

CO 

CD 

CO 

CD 

CO 

CD 

CO 

CD 

S 

s 

O) 

s 

s 

8 

CO 

CD 

CO 

CD 

CO 

CD 

CO 

CD 

CN 

CO 

§ 

CN 

CO 

§ 

CN 

to 

§ 

CM 

CO 

? 

CM 

CO 

CM 

CO 

§ 

CN 

CO 

? 

CM 

co 

CD 

CO 

CD 

S 

8 

1 

CM 

CO 

CD 

to 

CD 

S 

CO 

CD 

8 

CN 

8 

_l  o  O 

O 

o 

O 

o 

O 

CO 

O 

O 

CD 

O 

O 

CD 

m 

o 

o 

ffi 

o 

o 

(D 

O 

CD 

O 

O 

O 

o 

O 

O 

O 

O 

O 

o 

O 

O 

O 

O 

O 

o 

S 

- 

r~ 

to 

- 

Oi 

n- 

CD 

n- 

- 

00 

cn 

- 

on 

to 

n- 

CM 

CN 

n- 

to 

n* 

XT 

n- 

cn 

- 

cn 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

CO 

CD 

1 

o 

1^ 

X 

2 

CN 

ll 

o 

X 

s 

s 

I 

s 

CM 

U- 

CN 

cn 

u. 

o 

5 

CN 

t- 

cn 

ll 

CM 

<n 

u_ 

o 

X 

S 

CN 

i“ 

cn 

u. 

CM 

cn 

LL 

CM 

00 

UL 

o 

X 

S 

CN 

n 

LL 

CN 

cn 

u. 

O 

h- 

X 

2 

CM 

CO 

LL 

CM 

T- 

00 

LL 

o 

X 

S 

CM 

r“ 

cn 

U- 

O 

X 

S 

o 

X 

2 

CN 

on 

u. 

o 

h- 

X 

2 

o 

h. 

X 

2 

CN 

cn 

LL 

o 

X 

2 

o 

r^ 

X 

2 

o 

X 

2 

o 

X 

2 

o 

r'- 

Xi 

2| 

o 

X 

2 

o 

1^ 

X 

s 

o 

e~ 

X 

2 

o 

h- 

X 

2 

o 

N- 

X 

2 

re 

1° 

0) 

re 

Room 

No. 

« 

T- 

« 

CM 

« 

00 

« 

to 

CO 

h- 

CO 

CD 

o 

T- 

CM 

cn 

X- 

-n* 

X- 

to 

CO 

e- 

CO 

O) 

o 

CM 

T- 

CN 

CM 

CM 

Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  *  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  4  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 

$38 

$13 

r- 

o 

(/> 

CO 

o 

5 

"If 

TT 

CO 

iA 

CO 

T“ 

iA 

h- 

iA 

$0  1 

$106  1 

0> 

$72 

19** 

$72 

t  o  u 
!:  1^  0 

$13 

O 

h- 

iA 

$194  1 

$72 

N. 

in 

■O' 

Cft 

o 

iA 

CM 

’O’ 

iA 

'ir 

iA 

($31) 

($386) 

(9$) 

($110) 

CM 

O 

($26) 

0) 

2-  ^ 

oT 

w 

($55) 

S 

00 

cm‘ 

eft 

Total 

Maintenance 

Cost 

n 

« 

CM 

(0 

V 

CO 

CM 

o 

to 

CM 

CM 

iA 

in 

CM 

iA 

o> 

CM 

in 

CM 

iA 

CM 

O 

CO 

iA 

O 

m 

iA 

CO 

iA  • 

?Ss 

^  iA  * 

0  CO 

rj  ^ 

ft  iA 

CO 

CM 

s 

iA 

CO 

T” 

CM 

P3 

iA 

oo 

00 

CO 

iA 

03 

CM 

w 

s 

iA 

$604 

2  <D 

ft 

CO 

h. 

•r* 

<ft 

00 

00 

CO 

tft 

CO 

«ft 

tft  * 

M 

P3 

h- 

CO 

CO 

eft 

00 

03 

O’ 

sT 

tft 

Yearly 

Cleaning 

Cost 

c 

O)  T 

T 

D 

-  <o 

-  M 
0 

<o 

CA 

s 

tA 

m 

■«r* 

W 

CO 

r- 

iA 

CO 

CM 

iA 

CO 

r- 

iA 

CO 

iA 

in 

CM 

iA 

m  u 

iA  t 

0  m  « 

M  CO  C 
O  iA  h 

3  -O-  C 

M  M-  ^ 
^  W  t 

^  CO 
;  ^ 

iA 

in 

CM 

iA 

in 

CO 

iA 

in 

iA 

h- 

CO 

iA 

oo 

iA 

CO 

CM 

iA 

CO 

r- 

iA 

2 

O  t“ 
ft  tft 

in 

CO 

iA 

CO 

tft 

in 

CO 

eft 

CO  c 

O' 

iA  * 

s 

in 

CO 

eft 

p- 

eft 

$1,781  1 

Yearly 

Cleaning 

Count 

CO  c 
d  Q 

0  fO 

6  d 

to 

<o 

r*. 

CO 

csi 

o 

cd 

d 

q 

d 

CO 

CM 

CO 

q  c 

0  q  c 

3  h-  C 

D  CO 

-  d 

h* 

CO 

q 

q 

cd 

CO 

cd 

o 

cd 

q 

CO 

O  N- 

~  o 

q 

cd 

q 

c 

cd  c 

0  rs. 

D  CM 

q 

d 

Yearly 

Reballast 

Cost 

Ss 

?  CN 

(O 

CO 

00 

in 

CM 

iA 

CM 

to 

iA 

M- 

iA 

■O’ 

iA 

m 

CM 

iA 

r^ 

?  c 
w  *' 

-  ^  ^ 

;  ?  U 
W  * 

3  CM 
ft  «ft 

CO 

iA 

M- 

iA 

CO 

S 

CO 

CO 

iA 

CM 

P3 

iA 

“O- 

iA 

o 

in 

iA  t 

1  h. 
ft 

O' 

eft 

CM 

CO 

Cft 

O' 

T“ 

eft 

o  , 

5  ‘ 

T  03 

I  CM 
»  (A 

O’ 

eft 

f>S. 

eft 

03 

CO 

eft 

Yearly 

Reballast 

Count 

o  ^ 
d  c 

T  O 

6  d 

CM 

d 

d 

d 

■O’ 

d 

O 

d 

d 

o 

d 

T- 

o 

d 

d  c 

ode 

3  d  c 

-  o 
3  d 

▼“ 

d 

T- 

d 

d 

CM 

d 

CM 

d 

CM 

d 

d 

to 

d 

CO 

d  c 

-  o 
D  d 

r** 

d 

CM 

d 

d 

CM  C 

d  c 

3  CM 
3  d 

T- 

d 

o 

d 

Yearly 

Relamping 

Cost 

<1 

CO  a 
« 

CO 

o 

CO 

4A 

in 

CO 

CM 

CA 

CM 

00 

iA 

o> 

iA 

CM 

Ui 

iA 

CJ> 

iA 

CO 

CM 

iA 

CO 

iA 

* 

2  CM  ; 

^  5  ^ 

2  in 

S  « 

[  m 

ft  ^ 

in 

00 

5 

to 

CM 

iA 

00 

o 

CO 

iA 

r*. 

CM 

iA 

CM 

C73 

iA 

o 

tft 

CM  C 
CO  c 
■M-  T 
iA  « 

s 

CO 

CM 

r*. 

h- 

CM 

(ft 

CO 

CM 

(ft 

o>  , 

iA  * 

-  N. 

®  eft 

P3 

CM 

tft 

CM 

CO 

tft 

C33 

CO 

o 

in 

eft 

Yearly 

Relamping 

Count 

in  T 

d  0 

r  <N 
i  d 

CO 

CM 

CO 

CO 

CM 

cd 

d ' 

'T 

d 

CO 

to 

1^ 

d 

t3>  r 
c 

«.  c»  h 
6  c 

^  M*  U 
3  CM  C 

3  CM 
3  d 

CM 

d 

q 

q 

oo 

i 

CO 

m; 

CM 

cd 

rv  c 
cd  T 

n  q 

q 

to 

O’’ 

q 

CM  U 

in  c 

3  CO 
3  cd 

q 

q 

Lamp 

Life 

(Hours 

o  c 

in  5 

(N  % 

D  o 

l  s 

r 

_ i 

o 

m 

CM 

in 

O 

in 

CM 

in 

o 

in 

CM 

in 

o 

o 

o 

M- 

14000 

O 

in 

CM 

in 

14000 

o 

in 

CM 

in 

o 

s 

M- 

o  S 
m  S 

CM  5 

3  o  c 

2  CM  ^ 

i  in  : 

3  <=>  C 
3  I"  C 
2  CM  £ 
!!  m 

3  O 
3  O 

?  ? 
-  t- 

o 

m 

CM 

m 

o 

f 

o 

in 

CM 

in 

o 

o 

o 

M- 

o 

in 

CM 

in 

o 

m 

CM 

m 

o 

in 

CM 

in 

o  i 
in  I 

CM  1 

in| 

1 

o  c 
m  u 

CM  C 

in  u 

?  s 

o 

m 

in 

o 

in 

CM 

in 

o 

in 

CM 

in 

o  c 
in  u 
CM  c 

in  u 

3  O 

3  in 

M  CM 

3  in 

s 

CM 

in 

o 

in 

m 

Lamps 

per 

Fixture 

^  c 

I 

0  fO  i 

- 

- 

- 

to 

to 

- 

CO 

i 

CO 

T-  C 

3  ^  C 

3  r-  p 

3  CO 

- 

CO 

- 

CO 

- 

- 

- 

- 

- 

- 

-  - 

- 

- 

6perating 

HrsA'ear 

<o  <i 
a>  c 

'T  T 
(N  C 

3  <0 

r>  a> 
r  'T 

M  CM 

to 

CM 

(O 

o> 

V 

CM 

S 

M- 

CM 

CO 

C7) 

’«■ 

CM 

CO 

? 

CM 

CO 

C3> 

M* 

CM 

C3f> 

■o- 

CM 

O) 

M- 

CM 

to 

CJi 

M- 

CM 

S  S 

CM  C 

3  CO  Ci 
D  0>  0 
r  ^  ^ 

M  CM  C 

3  CO  Ci 
3  0>  0 

r  M”  ^ 

<4  CM  C 

3  CO 

D  CJ) 

r  M- 

M  CM 

to 

O) 

M- 

CM 

to 

o> 

rr 

CM 

CO 

C7> 

CM 

1 

CM 

CO 

<33 

TT 

CM 

g 

TT 

CM 

CO 

03 

M” 

CM 

CO 

C33 

M- 

CM 

CO  a 
03  C 
O'  1 
CM  C 

s  $ 

r  M* 

M  CM 

to 

C33 

O’ 

CM 

CO 

C33 

O' 

CM 

CO 

03 

O' 

CM 

CO  c< 
C33  C 
O'  ^ 
CM  C 

3  (O 
F3  03 
r  O’ 

M  CM 

CO 

C7> 

O’ 

CM 

CO 

CM 

^  o  u 

O  Q 

Q  m 

O 

o 

o 

I 

m 

m 

O 

O 

O 

CD 

O  Q 

Q  o  a 

3  o  a 

3  m 

O 

CD 

O 

03 

o 

o 

o 

(T 

-i  Q 

C  -J 

(T 

(r  - 

j  q: 

or 

a- 

^  0 

o 

m 

GO 

T- 

CM 

to 

CM 

i _ 

r  *ir  'c 

r  m  p 

3  r- 

in 

T 

O) 

o 

<33 

CO 

CO 

r  CM 

o- 

03 

O' 

-  . 

-  oo 

O’ 

CM 

O' 

CM 

CM 

MH70 

!  ll 

o 

1 

2 

o 

X 

z 

o 

r- 

X 

z 

CM 

i2 

CM 

LL 

o 

h- 

X 

Z 

CM 

C! 

o 

X 

Z 

CM 

't“ 

to 

IL 

MH70 

C'l-IO 

MH70 

COiO 

4  o  c 

-  Y- 

3  X  P 

-  Z  U 

4  CM 

!  [2 

o 

X 

Z 

CM 

P3 

U. 

o 

X 

z 

CM 

•«” 

CO 

U- 

o 

h- 

X 

z 

MH70 

o 

N. 

X 

z 

o 

f*. 

X 

z 

MH70 

tiiu7n 

3  O 
-  p- 
:  X 

E  Z 

o 

X 

Z 

O 

l''- 

X 

z 

o 

X 

Z 

MH70 

IJIUTH 

3  O 
«. 

:  X 

E  Z 

o 

X 

Z 

O 

X 

z 

Page  Total  | 

Room 

No 

CO 

ot  c 

i: 

in 

CM 

to 

CM 

CM 

_ 

00 

CM 

O) 

CM 

c 

c* 

3  T- 

3  C* 

c 

3  P 

4 

3 

CO 

CO 

to 

in 

to 

CO 

CO 

01 

C 

a 

4 

CO 

O' 

q: 

in 

QC 

CO 

q: 

Vo 


Milan  Ammunitbn  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B-1 8  R  .  Ramp  Lighting 

Alt  5  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 

CO 

<o 

o 

O) 

$63 

$457 

$171 

9U 

$194 

$63 

_ os _ 

$166 

$13 

$149 

O' 
D  CD 

98$ 

$0 

O' 

CD 

O' 

O) 

to 

y» 

$171 

1^ 

0$ 

$63 

$149 

$0 

$63 

$63 

$63 

$63 

$63 

$63 

$63 

$63 

$3,358  1 

Total 

Maintenance 

Cost 

00 

r* 

y* 

to 

to 

00 

M  t 

$114 

•* ; 

i  S 

CO 

T« 

«» 

$38 

$38 

$13 

$55 

900 

$50 

eo 

y> 

$25 

$50 

CM 

CD 

y> 

$50 

$73 

$73 

$38 

CD 

tr* 

y» 

to 

to 

(O 

y* 

CD 

$18 

$18 

$18 

$18 

CO  a 

T*  f 

yi  y 

$18 

CD 

CD 

» 

Yearly 

Cleaning 

Cost 

1  $9 

9$  1 

$26 

$9 

$57 

in 

CO 

90U 

$25 

$9 

o> 

T- 

y» 

CD 

9$ 

$26 

90  1 

$25 

/n 

CO 

$25 

? 

to 

CM 

$35 

$35 

CD 

$9 

CO 

CM 

y* 

% 

CD 

y> 

$9 

CD  CD  O 
y>  y*  y 

$9 

CD  O 
09  y 

$9 

$9 

00 

(A 

Yearly 

Cleaning 

Count 

CO 

d 

e’o  1 

q 

CO  c 

d 

o  o 

-  CO 

CO  r 
t-:  f 

CO 

si  ^ 

CO 

d 

q 

q 

T" 

0.3 

q  c 

T 

-  T- 

N. 

d 

ZO 

q 

N; 

CO 

(0 

q 

q 

to 

d 

q 

CO 

d 

to 

d 

0.3 

0.3 

0.3 
n  o 

0.3 

to 

d  c 

0.3 

e'o 

Yearly 

Reballast 

Cost 

$4 

90 

$16 

to 

y^  i 

9  IS 

$7 

t^$ 

to 

y> 

to 

t/> 

CM 

c 

09  ^ 

99 

$7 

/$ 

O' 

C/3 

y> 

CD 

$7 

$15 

$15 

$5 

O' 

y> 

$11 

CM 

y» 

o 

y> 

$4 

O'  O'  o 
Vi  yi  y 

$4 

O'  o 
y>  y 

$4 

O' 

to 

m 

CM 

yi 

Veariy 

Reballast 

Count 

00  1 

00  1 

d 

00 

U.  1 

0.2 

^  c 
d  c 

M  y- 

6  d 

00 

d 

d 

o 

d 

r  If 

d  c 

D  d 

o 

d 

00 

d 

d 

d 

_ LP _ , 

d 

d 

00 

to 

00 

00 

00 

C3  o  c 
d  d  c 

00 

o  c 
d  c 

00 

1  00 

Veariy 

Retamping 

Cost 

9$  n 

CO 

iA 

CO 

$6 

0  t- 
- 

$24 

0  CD 

0  t- 

n  iA 

to 

*A 

to 

y> 

to  c 
c 

y*  b 

$18 

CM 

▼“ 

c/> 

$9 

CO 

T— 

y* 

CD 

CM 

W 

J 

a> 

y> 

^Z$ 

o 

CO 

CO 

to 

yf 

$6 

$6 

O  CO  tc 
bO  «9 

$6 

CO  cc 
1A  y 

$6 

CO 

tt9 

to 

CD 

O' 

yi 

Yearly 

Relamping 

Count 

d 

CM 

d 

I  0.4 

d  c 

^  to 

0.6 

T 

-  d 

d 

SO 

SO 

ZO 

^  c 
d  c 

D 

3  d 

CO 

d 

O' 

d 

d 

ZO 

f^ 

d 

CD 

d 

CO 

d 

to 

d 

d 

O' 

d 

CM 

d 

d 

d 

D  d  c 

0.1 

0.1 

n  1 

d 

d 

Lamp 

Life 

(Hours 

!  16800 

1  14000 

o 

o 

CO 

CD 

UUUK  *■ 

00891 

14000 

o  c 
o  c 
®  c 
CO 

14000 

o 

o 

CO 

CO 

o 

o 

o 

"sr 

§ 

o 

O’ 

o 

o 

o 

O- 

8  S 

00  c 
to  T 

■  ° 

16800 

o 

o 

o 

O' 

o 

o 

o 

O' 

O 

O 

CO 

to 

o 

o 

o 

o 

16800 

8 

CO 

CO 

o 

o 

o 

o 

o 

o 

CO 

CO 

16800 

o 

s 

O' 

o 

o 

03 

CO 

16800 

i  8  8 

D  GO  CO 
O  CO  CO 

16800 

16800 

16800 

16800 

16800  1 

Lamps 

per 

Fixture 

CM 

- 

^  r 

M  to 

c 

3  CO 

CO 

CO 

CO 

f-  O' 

3  CO 

to 

to 

- 

to 

r-* 

- 

to 

- 

to 

- 

- 

- 

operating 

HrsA'ear 

I  2496 

I  2496 

I  2496 

2496 

O/IQft 

3  to 

3  <T> 

r  TT 

M  CM 

to  t( 
CD  C 

CM  C 

2496 

CO 

o> 

2496 

CO 

C3) 

S 

CO 

CD 

O' 

CM 

CO  u 

o>  0 

O'  ^ 
CM  C 

2496 

CO 

o> 

O' 

CM 

<0 

CD 

O' 

CM 

CO 

CD 

O' 

CM 

CO 

CD 

O' 

CM 

2496 

CO 

CD 

CO 

CD 

O' 

CM 

CO 

CD 

O 

CM 

CD 

CD 

CO 

CD 

-O' 

CM 

CO 

CD 

O 

CM 

CO 

CD 

S 

2496 

2496 

2496 

2496 

2496 

2496 

2496 

2496  1 

^  o  U 

O 

O 

O 

O  C 

)  CD 

O  L 

)  CO 

o 

O 

CQ 

CQ 

u  c 

CD 

o 

O 

CQ 

O 

CD 

o 

o 

O 

O 

O 

O 

O 

O 

JOG 

O 

C 

C 

G 

G 

B 

CO 

o> 

^  a 

3 

- 

to 

to 

- 

to  1C 

O' 

CM 

CM 

O' 

to 

o 

o 

O' 

to 

- 

CO 

- 

- 

- 

- 

CO 

CD 

1 

o 

a 

X 

CM 

IL. 

o 

a! 

X 

s  ? 

0-  C 

X  u 

CM 

11. 

HP70 

c-^io 

F312 

OZdH 

CM 

1 

F312 

CM 

5 

HP70 

F-^IO 

F312 

HP70 

F312 

F312 

HP70 

F312 

HP70 

HP70 

CM 

Ll 

HP70 

HP70 

F312 

o 

Q. 

X 

OZtdH 

3  0  0 
«.  1^  N- 

L  0.  a 
C  X  X 

HP70 

o  o 
1"^ 
CL  0. 
X  X 

HP70 

HP70 

Page  Total  | 

1  i 

CE 

« 

CM 

m 

CO 

to 

(0 

GO 

CD 

o 

- 

CM 

to 

O'  1 

0  to 

CD 

19 

20 

CM 

CM 

CM 

■ 


11/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  •  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  -  Buildir^  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  5  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 

cn 

(D 

$698  1 

to 

y- 

m 

oo 

00 

to 

iA 

Oi 

iA 

O 

CO 

CM 

iA 

to 

iA 

1  ei.$ 

§ 

T- 

o 

m 

o 

00 

CM 

iA 

■O' 

Oi 

r- 

<iO 

iA 

C3i 

y- 

iA 

Oi 

■O' 

Oi 

in 

to 

tn 

CO 

tn 

$194 

$194 

-  h- 

-  in 

-  ^ 

»  tn 

$388 

$149 

$286 

f  oo 

in 

tn 

e 

CM 

tn 

CM 

CM 

tn 

to 

h* 

r“ 

iA 

oo 

00 

tn 

to* 

w 

t'- 

to 

to 

to" 

tn 

— TSSI— 

Maintenance 

Cost 

00 

§ 

CM 

*A 

to 

to 

00 

te 

CM 

o> 

iA 

GO 

CM 

iA 

in 

CM 

iA 

m 

m 

iA 

in 

CM 

iA 

CO 

CM 

T- 

iA 

8 

iA 

to 

iA 

8 

iA 

to 

h- 

iA 

o 

in 

tn 

CM 

Oi 

tn 

00 

to 

tn 

to 

tn 

CM 

<3i 

tn 

O  C* 
in  ^ 
tn  » 

^  tn 

to 

CO  tt 

^  T 

tn  « 

3 

1  in 

9  ^ 

?  5 

CM  C 

tn  t^ 

;  in 

i  ^ 

N. 

to 

tn 

«  8 
^  5 

2 

9 

§ 

tn 

CO 

tn 

O 

tn 

to 

tv 

tn 

oo 

to 

tn 

to 

CM 

IS. 

to" 

tn 

Yearly 

Cleaning 

Cost 

Oi 

Oi 

1- 

to 

tA 

00 

iA 

'Q- 

iA 

S 

iA 

to 

y- 

iA 

to 

iA 

to 

CM 

(A 

to 

T” 

iA 

5 

iA 

m 

CM 

iA 

in 

to 

iA 

in 

CM 

iA 

in 

to 

tn 

in 

CM 

tn 

■O' 

tn 

Oi 

T- 

tn 

to 

tn 

tn 

m  u 

CM 

iA  V 

•>  t>- 

■>  m 
»  tn 

h*.  a 
tX)  h 

tn  « 

3  to 

^  CM 

9  tn 

to  c 
T-  c 

T 

tn  0 

M 

;S 

h- 

t- 

tn 

m  a 

CO  h 

tn  « 

3  in 

-  CO 
9  iA 

to 

(71 

tn 

Oi 

tn 

o 

tv. 

tn 

in 

to 

tn 

tv. 

t- 

tn 

to 

|s._ 

r- 

tn 

Yearly 

Cleaning 

Count 

CO 

d 

to 

to 

to 

d 

CO 

to 

to 

CM 

O 

to 

d 

q 

d 

to 

CM 

CO 

CO 

CO 

CO 

CO 

h«. 

q 

to 

d 

N- 

r* 

CO  c 

^  T 

-)  o 

-  CO 

CO 

CO  c 

D  O 
0 

CO  r 
'IT  ^ 

-  CO 

r 

r^ 

d 

CO  c 

T-^  P 

3  CO 

i 

to 

to 

d 

rv 

CM 

CO 

|V- 

d 

Yearly 

Reballast 

Cost 

CO 

iA 

CM 

tA 

to 

iA 

o> 

iA 

to 

CM 

</> 

CM 

CO 

iA 

iA 

r- 

iA 

to 

CM 

iA 

h- 

iA 

m 

iA 

h- 

iA 

m 

tn 

N. 

tn 

Oi 

tn 

m 

tn 

CM 

tn 

<7i 

2  ® 
>»  tn 

CO  0 

tn  « 

0  y- 
0  y- 

»»  tn 

C 

O'  u 
tn  « 

M  y 
3 

»  tn 

h- 

tn 

in  c 

p 

tn  « 

M  in 

3 

9  iA 

? 

tn 

■O' 

m 

C71 

CM 

tn 

't 

lA 

rv. 

tn 

o 

to 

tn 

Yearly 

Reballast 

Count 

o 

d 

d 

O 

d 

CM 

d 

d 

d 

d 

O 

d 

d 

O 

d 

d 

r 

o 

d 

d 

d 

d 

d 

d 

o 

d 

d 

d  c 

-  CM 

0  d 

CM  C 

d  c 

M  «- 
3  d 

to  P 

d  c 

3  m- 

3  d 

o 

d 

C 

d  c 

M  y~ 
3  d 

CM 

d 

o 

d 

CM 

d 

d 

o 

d 

Yearly 

Relamping 

Cost 

iO 

iA 

to 

oo 

fA 

to 

iA 

o> 

in 

iA 

o> 

CM 

iA 

iA 

CM 

CO 

iA 

Oi 

iA 

00 

5 

0) 

iA 

iA 

00 

s 

n- 

CM 

iA 

CO 

CM 

tn 

to 

Oi 

CM 

tn 

s 

in 

tn 

Oi 

CM 

tn 

00  ^ 
T-  C 

tn  t< 

r  ^ 

M  ^ 

tn 

1 

C3>  P 
in  u 
tn  « 

0  ffl 
■>  ^ 
*>  tn 

c 

CO  a 

tn  « 

M  to 

3  CM 
9  iA 

CM 

'T  a 
CM  u 

tn  « 

3  'IT 
3  CM 
9  iA 

h- 

tn 

to 

tn 

CM 

in 

tn 

<0 

CM 

tn 

to 

tA 

▼“ 

in 

CM_ 

S 

Yearly 

Relamping 

Count 

d 

to 

CM 

d 

in 

d 

q 

CM 

to 

'ft 

d 

d 

d 

q 

N. 

d 

CO 

d 

d 

to 

d 

d 

r^ 

d 

in 

d 

CM 

d 

d 

t'-  ti 

d  c 

1 

i 

0  to 
3  ^ 

q  p 

0  ■O' 

-  d 

O)  » 

c 

-  to 
M  d 

to 

d 

to  P 
d  T 

3  to 
-  d 

iO 

r“ 

d 

CM 

to 

d 

CO 

d 

Lamp 

Life 

(Hours 

o 

o 

oo 

<£> 

T- 

O 

O 

o 

O 

o 

§ 

8 

00 

to 

o 

o 

to 

to 

o 

o 

GO 

(O 

o 

1 

8 

O 

o 

o 

00 

to 

8 

1 

8 

to 

to 

8 

o 

o 

o 

00 

to 

8 

o 

8 

00 

to 

8 

O 

'IT 

o 

o 

oo 

to 

8 

O 

'T 

o 

o 

o 

•O' 

o 

o 

CO 

to 

o  c 
o  c 
o  a 

M-  0 

1  8 
0  O 
D  'T 

8  J 

00  0 

^  s 

B  8 

0  00 
0  to 

o  c 
o  c 
00  a 
to  Q 

B  8 

3  00 
2  ^ 

o 

o 

00 

to 

8  1 

oo  0 
to  0 

T“  T 

B  8 

0  00 
3  to 

o 

o 

CO 

to 

8 
CO  i 

to  1 

8 

00 

to 

8 

07 

o 

o 

07 

to 

Lamps 

per 

Fixture 

- 

to 

CO 

- 

- 

- 

to 

to 

- 

to 

T- 

to 

T“ 

to 

T- 

to 

- 

to 

to 

tr- 

to  * 

-  to 

t—  T 

T 

«— 

T“  y 

“ 

»- 

y- 

T- 

r- 

Operating 

Hrs/Year 

(O 

O) 

CM 

to 

o> 

s 

to 

o> 

rt 

CM 

to 

O) 

s 

to 

0) 

s 

to 

Oi 

Jm 

to 

o> 

CM 

to 

Oi 

to 

Oi 

s 

to 

(7) 

TT 

CM 

CO 

O) 

CM 

CO 

o> 

CM 

to 

Oi 

to 

Oi 

s 

to 

Oi 

to 

Oi 

CO 

cn 

CM 

to 

Oi 

CM 

to 

Oi 

CM 

co 

Oi 

CM 

to  tl 
Oi  c 

^  'i 
CM  C 

0  to 

7i  Oi 
T  ^ 
M  CM 

to  « 

Oi  C 

CM  C 

0  to 

7i  Oi 
T  V 
M  CM 

to  0 

<7i  C 
■O'  ^ 
CM  C 

a  to 

11  (71 
T  ^ 
M  CM 

to 

(7) 

to  tl 

C7i  C 

S  1 

0  to 

Ti  Oi 
T  'T 
M  CM 

to 

Oi 

to 

C71 

CM 

<o 

CJi 

to 

(71 

to 

(71 

S 

^  O  U 

o 

0) 

CD 

O 

O 

O 

CD 

CD 

O 

O 

o 

CD 

O 

CD 

O 

ffl 

o 

00 

00 

O 

CD  C 

J  CD 

o  c 

J  o 

DC  - 

j  d: 

-t 

-1  C 

C  -1 

0^ 

-1 

DC, 

K 

B 

T- 

a> 

r- 

o 

m 

c- 

00 

r- 

CM 

to 

CM 

h- 

Mf 

'IT 

•O’ 

■tr 

in 

to 

in 

TT  ^ 

T  Oi 

Ji  CO 

to  'I 

1  ^ 

CM 

^  c 

n  ^ 

T- 

00 

y 

CM  i 

CM 

CM 

1 

o 

El 

X 

CM 

2 

CM 

5 

o 

a 

X 

o 

qI 

X 

o 

a 

X 

CM 

T- 

co 

u. 

CM 

2 

GL 

X 

CM 

cj 

U. 

o 

r-. 

CL 

X 

CM 

?) 

UL 

O 

r-. 

CL 

X 

CM 

?5 

U- 

o 

a 

X 

CM 

r> 

u. 

o 

0. 

X 

CM 

l2 

CM 

00 

u. 

o 

X 

-  f 

3  CM 

L  to 
C  iL. 

o  c 
a!  c 

X  : 

D  O 

L  a 
C  X 

o  c 

£E 

X  :] 

3  O 

L  £ 
C  I 

O 

r^ 

CL 

X 

o  c 

a:  1 

X  1 

3  o 

L  CL 
C  X 

£ 

X 

O 

a 

X 

X 

o 

£ 

X 

O 

£ 

X 

ra 

0) 

O) 

Room 

No. 

to 

CN 

CM 

tn 

CM 

(O 

CM 

CM 

CO 

CM 

Oi 

CM 

o 

to 

to 

CM 

to 

to 

to 

rt 

to 

u 

c 

fi  to 

0  CO 

CM 

(L 

p 

c 

3 

t: 

cr 

in 

CL 

to 

CL 

11/9/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  6  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


-4“ 

o 

o 


Maintenance 

Savings 

(Baseline) 

CO 

<o 

00 

T- 

iA 

CO 

CO 

iA 

CM 

iA 

O' 

iA 

o 

00 

$203 

CO 

CD 

iA 

iA 

$173 

in 

iA 

$148 

$203 

$85 

CO 

CO 

o 

CM 

CO 

CM 

a> 

CM 

CO 

O 

CO 

o 

CO 

t^ 

CO 

$63 

00 

’<T 

CM 

CO 

$63 

$63 

$63 

CO 

CD 

CO 

CO 

CO 

CO 

$63 

$63 

$63 

$63 

$63 

$3,454  1 

Total 

Maintenance 

Cost 

o» 

T— 

o 

CD 

iO 

*A 

iA 

CM 

iA 

TT 

Oi 

iA 

»n 

h- 

iA 

CO 

03 

iA 

CM 

■O' 

iA 

C7> 

CO 

iA 

T- 

CO 

iA 

O 

T" 

iA 

CD 

lO 

iA 

CM 

in 

CO 

CM 

O’ 

CO 

CD 

CO 

CO 

CM 

CO 

CM 

'cr 

CO 

CD 

CO 

CM 

'4- 

CO 

in 

CO 

in 

r^ 

CO 

?> 

CO 

CD 

CD 

in 

CO 

O 

iA 

CD 

5 

03 

t— 

CO 

CD 

CO 

CD 

w 

CD 

W 

CD 

CD 

t— 

CO 

CD 

CO 

CD 

T— 

CO 

CD 

CO 

$1,373  1 

Yearly 

Cleaning 

Cost 

CD 

CM 

m 

a> 

iA 

lO 

CM 

iA 

in 

iA 

lO 

CO 

iA 

O 

lO 

iA 

m 

CM 

IA 

CD 

iA 

CD 

T- 

iA 

CD 

S 

CO 

iA 

CD 

CM 

iA 

?3 

to 

in 

CM 

CO 

h- 

CO 

CO 

T“ 

CO 

m 

CM 

CO 

•cr 

CO 

in 

CM 

CO 

in 

CO 

CO 

in 

CO 

CO 

CD 

T- 

co 

o> 

CO 

CD 

CN 

CO 

CD 

CO 

CD 

iA 

O) 

to 

CD 

CO 

CD 

CO 

CD 

CO 

iA 

CD 

CO 

O) 

CO 

CD 

CO 

CD 

CO 

CD 

T“ 

CO 

Yearly 

Cleaning 

Count 

CO 

d 

CO 

d 

q 

CO 

d 

CO 

It- 

O 

CO 

CO 

V 

(M 

CO 

CO 

d 

q 

q 

CO 

d 

q 

t- 

CO 

d 

d 

CO 

CO 

r- 

CO 

r- 

CO 

q 

CO 

d 

q 

CO 

d 

CO 

d 

CO 

d 

CO 

d 

CO 

d 

CO 

d 

CO 

d 

CO 

d 

CO 

d 

CO 

d 

CO 

d 

Yearly 

Reballast 

Cost 

CN 

r* 

*A 

iA 

in 

CO 

r- 

iA 

iA 

lO 

ID 

iA 

CM 

iA 

<o 

CO 

iA 

CO 

CO 

CO 

CO 

CO 

w 

h- 

CO 

rr 

in 

CO 

tHJ- 

CO 

T- 

CM 

CO 

CO 

TT 

CO 

tr 

CO 

CO 

CO 

O’ 

CO 

O’ 

CO 

O’ 

CO 

o 

CO 

■o 

to 

to 

O’ 

CM 

CO 

Yearly 

Reballast 

Count 

O 

d 

o 

d 

d 

O 

d 

d 

CM 

d 

d 

CM 

d 

d 

o 

d 

d 

d 

o 

d 

d 

d 

d 

o 

d 

o 

d 

d 

d 

d 

r* 

d 

d 

d 

o 

d 

d 

O 

d 

o 

d 

O 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

Yearly 

Relamping 

Cost 

CD 

CO 

iA 

o> 

CO 

o 

CO 

CM 

iA 

CD 

CM 

iA 

O 

CM 

iA 

o 

CO 

iA 

CO 

iA 

03 

iA 

CO 

iA 

o> 

CO 

? 

CO 

o 

CO 

in 

CO 

CD 

t— 

CO 

CM 

CO 

CO 

o 

t— 

CO 

CD 

CM 

CO 

CO 

CM 

00 

CO 

CO 

CO 

o> 

CO 

CO 

CD 

CO 

CD 

CO 

CD 

CO 

CD 

CO 

CO 

CO 

CD 

CO 

CO 

CO 

CD 

CO 

CO 

to 

CO 

CM 

O’ 

to 

Yearly 

Relamping 

Count 

O  ' 

cs 

d 

d 

d 

r^ 

d 

CD 

CO 

d 

h- 

d 

d 

in 

d 

ID 

d 

CM 

d 

d 

Ol 

d 

d 

CO 

d 

d 

r-- 

d 

d 

! 

d 

CD 

d 

CD 

d 

in 

d 

d 

'O' 

d 

CM 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

Lamp 

Life 

(Hours 

O 

o 

00 

CO 

T- 

o 

o 

o 

r- 

16800 

16800 

o 

o 

o 

'cr 

O 

O 

16800 

O 

O 

o 

'T 

14000 

o 

o 

00 

CD 

T- 

o 

o 

o 

O' 

T- 

o 

o 

o 

O’ 

14000 

16800 

o 

o 

o 

o 

o 

o 

O' 

r- 

o 

o 

00 

CD 

T- 

io 

o 

o 

o 

o 

o 

-M- 

o 

o 

oo 

CO 

o 

o 

o 

V 

T- 

o 

o 

00 

CD 

16800 

o 

o 

o 

o 

o 

<D 

CO 

00091 

o 

o 

o 

■r- 

16800 

16800 

o 

o 

CO 

CD 

16800  1 

o 

o 

03 

CD 

16800  1 

16800  1 

o 

o 

(O 

CD 

16800  1 

16800  1 

1 

Lamps 

per 

Fixture 

- 

<N 

- 

- 

CM 

CM 

- 

CM 

CM 

- 

CM 

CM 

CM 

- 

CM 

CM 

- 

CM 

CM 

- 

CN 

- 

CM 

r- 

CM 

- 

- 

- 

r- 

- 

T- 

T- 

Operating 

Hrs/Year 

s 

CO 

O) 

s 

CD 

? 

CM 

CD 

oi 

s 

i(0 

Oi 

'O- 

CM 

CO 

CD 

CM 

CD 

CD 

S 

2496 

CD 

CD 

s 

CD 

o> 

■«T 

CM 

CD 

CD 

XT 

CM 

CO 

C3> 

CM 

CO 

CD 

O' 

CM 

CO 

O) 

O' 

CM 

96t^2 

CD 

o> 

s 

2496 

CD 

CD 

CM 

2496 

£ 

S 

2496 

CO 

CM 

CO 

CD 

■O’ 

CM 

2496 

2496 

? 

CM 

CD 

CM 

2496  1 

2496  1 

CD 

CD 

CD 

CD 

'M' 

CM 

CD 

CD 

O’ 

CM 

CO 

<N 

CD 

CD 

a 

CO 

CD 

O’ 

CM 

CO 

CD 

JS 

CD 

O’ 

CM 

_J  o  U 

o 

o 

O 

O 

U 

I  CO 

O 

CQ 

O 

O 

CO 

CD 

o 

O 

CD 

O 

O 

CD 

o 

CD 

o 

O 

O 

O 

O 

O 

O 

r 

o 

O 

O 

O 

o 

O 

O 

o 

O 

- 

CO 

- 

h*" 

CD 

'M' 

CO 

- 

CO 

CO 

- 

CO 

in 

CM 

CN 

m 

CO 

- 

(O 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

CO 

o> 

1 

OQdH 

CO 

o 

CN 

u. 

o 

£ 

I 

OSdH 

00 

§ 

GO 

8 

U. 

09ciH 

CO 

a 

LL 

CO 

s 

Li. 

o 

s 

I 

CO 

Li. 

CO 

o 

CM 

Li. 

CD 

o 

CM 

LL 

o 

£ 

I 

00 

o 

CM 

Li. 

CO 

o 

CM 

u. 

o 

£ 

I 

00 

R 

LL 

00 

O 

CM 

u. 

i 

I 

oo 

O 

CM 

Li. 

o 

£ 

I 

o 

£ 

I 

CO 

R 

Li. 

o 

£ 

I 

§ 

X 

OO 

o 

CM 

li. 

o 

£ 

I 

o 

£ 

I 

o 

£ 

X 

o 

£ 

I 

o 

£ 

X 

o 

£ 

I 

OSdH 

o 

£ 

I 

o 

£ 

I 

o 

£ 

I 

Page  Total 

Room 

No. 

* 

CM 

M 

CO 

m 

CD 

oo 

CD 

o 

CN 

CO 

in 

<o 

f"- 

r- 

CO 

CD 

8 

CM 

CM 

CM 

Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  B  C  -  Building  Lighting 

Building  B-1 8  R  -  Ramp  Lighting 

Alt  6  L  •  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


11/9/94 


,c  S  -g  « 

r  .2>  -I  o  § 

E"  ^  S-  05 

w  3  w  §  g 

CD  m  a:  5  z 

CD  o  q:  Jj  «' 


c  ^  o 

i  I  ™  “ 
<  I  g>S 
”  i  s  - 

5  5  m  < 


11/10/94 


§  f  C  Six  «  ^ 
g  .2>E  o>  s  s  h  5^ 

f  .g»  o  ^ « 

^  ^  t!  c’  ^  ^ 

j  I  iij  ^ 


5  ro  g  g 

m  QC  5  i 


C-  W 

I  < 

c  ^  e 

3  CO  g 

I  3  Q  S 

I  I  II 

JO  c  —  ^ 
•■=(0  3:^ 

5  5  OQ  < 


Page  Total  122 _ 23.14  $3,436  $75  $1,727 _ 37 _ 6.94  $26,190  159  57,767  17,327  75,095  $31,427 

Building  Tot  1 267}  I  I  I  I _ 49.62  $7,708  $212  $3,780 _ V10 _ 20.12  $79,369  377  ~  123.647  50,215  174,061  ~$91~07^ 


Mitan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  D  C  -  Building  Lighting 

Building  03  R  -  Ramp  Lighting 

Alt  2  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


c 

s 

iZ 

2. 

E 

Q 

_  0) 
nfs 

(O 

CO 

CO 

in 

cn 

o 

in 

'0-_ 

($2,509) 

($1,450) 

oo 

TT 

CN 

($508) 

($1,450) 

($1,721) 

$97 

CN 

in 

CN 

($2,284) 

($1,137) 

C7) 

CD 

N" 

CN 

$63 

CO 

CO 

N._ 

($1,813) 

($543) 

($626) 

($1,205) 

in 

($1,205) 

($115) 

CD 

h- 

n- 

CN 

($571) 

CN 

in 

CN 

CN 

£ 

in 

r-. 

T- 

S2. 

($2,076) 

$1,500 

5* 

'O' 

'^* 

CO 

w 

^  i  ^ 

1 

1 

1.722 

o- 

CO 

O' 

CO* 

o 

CO* 

3,437 

1,877 

1,183 

3,437 

o 

<ji 

vr 

m 

m 

CN 

4.213 

CO 

CN* 

2,384 

3,909 

o 

in 

4,490 

3,564 

m 

o 

CO 

2,107 

CO 

CN 

o_ 

1,830 

1,028 

1,830 

O 

o 

CO 

0) 

N. 

(O 

4,213 

£ 

in 

CN* 

1,533 

■O' 

in 

in" 

g 

Prpsd 

Power 

(kWh) 

! 

1 

lO 

in 

in 

CO 

00 

p. 

1,555 

CJ> 

’T 

1,555 

1,083 

m 

in 

h- 

r*. 

r- 

CD 

CO 

CN 

r- 

T- 

T- 

1,083 

in 

m 

t- 

1,999 

O) 

CN 

Oi 

o 

r- 

CO 

C7) 

00 

00 

o> 

£ 

CO 

CO 

CO 

CD 

T“ 

CO 

CO 

CO 

CO 

CD 

CN 

CD 

O 

£ 

r**. 

’cr 

CD 

^T 

■cr 

O' 

CN* 

28,489  I 

0) 

1  if 

I 

I 

1 

CO 

o> 

'<r 

^* 

4,992 

2,496 

1,647 

4,992 

5,990 

8 

O’ 

5,990 

3,954 

o- 

U) 

O' 

CO* 

CN 

O) 

P 

^* 

a> 

in 

CO 

6,490 

4,493 

V 

2,995 

1.647 

2,496 

1,647  1 

CO 

a> 

CN 

1,228 

oo 

00 

CD 

5,990 

2,995 

2,306 

N* 

00 

CD 

h-* 

98,966  { 

Wks/ 

Year 

I 

1 

1 

CN 

in 

CN 

in 

CN 

m 

CN 

in 

CN 

m 

CN 

in 

CN 

m 

CN 

in 

CN 

in 

CN 

m 

CN 

in 

CN 

in 

CN 

m 

CN 

in 

CN 

in 

CN 

in 

CN 

m 

CN 

in 

CN 

m 

CN 

in 

CN 

in 

CN 

in 

CN 

m 

CN 

in 

CN 

in 

CN 

in 

^  s 

3=  5 

1 

I 

1 

B 

00 

O' 

CO 

O' 

CD 

O' 

oo 

’’T 

00 

O' 

oo 

o- 

CO 

o 

CD 

o 

CO 

O' 

00 

T 

CO 

CO 

O' 

CO 

•O' 

oo 

CO 

N- 

CO 

rr 

oo 

N- 

CO 

N" 

CD 

N- 

00 

N- 

00 

v 

00 

N- 

00 

O' 

00 

N" 

00 

O' 

CO 

■O' 

\  Proposed  Fixtures 

z  1  o 

04 

O 

r-* 

</) 

CN 

O 

55 

CN 

CO 

co" 

m 

m 

CO 

CO* 

00 

O'* 

fA 

$3,855 

$2,785 

$2,089 

m 

m 

GO 

CO* 

$4,874 

$696 

$4,406 

$5,571 

O' 

in 

h- 

CN 

Vi 

•CT 

00 

'T* 

Vi 

$696 

r«- 

in 

cn 

s 

$4,178 

$1,393 

$2,203 

$2,785 

$1,652 

$2,785 

$1,652 

$4,178 

CO 

CD 

CO_ 

T- 

Vi 

$4,406 

$2,089 

$3,482 

$6,058 

CD 

O 

■^* 

CD 

Vi 

.  T»  C* 

^  5l 

CO 

b 

00 

b 

?) 

b 

CO 

'«T 

b 

CN 

CO 

b 

in 

CN 

b 

Oi 

b 

CN 

CO 

b 

CO 

d 

8 

b 

b 

o 

in 

b 

b 

CO 

'T 

b 

8 

b 

8 

b 

r>- 

CO 

b 

CN 

T- 

b 

CO 

CO 

b 

to 

CN 

b 

r«. 

CN 

b 

0.25 

r*- 

CN 

b 

CO 

b 

CN 

b 

-r- 

b 

CD 

b 

CO 

b 

00 

CD 

b 

r* 

1 

CN 

CO 

o> 

oo 

CN 

CD 

CN 

CO 

CJ) 

CO 

CN 

CO 

CN 

CO 

c:) 

CO 

CN 

CO 

C3> 

CO 

CN 

CO 

CN 

CO 

C3> 

CO 

CN 

CO 

CN 

CO 

<j> 

00 

CN 

CO 

o> 

00 

CN 

CO 

O) 

00 

CN 

CO 

CN 

CO 

CD 

CO 

CN 

CO 

CN 

CO 

CD 

CO 

■ 

1 

1 

o- 

Hi 

W) 

CO 

hw 

Wl 

03 

03 

in 

N. 

- 

0> 

CO 

CN 

’cr 

-» 

i 

CO 

CO 

CN 

CO 

M 

in 

T- 

t- 

m 

T- 

o 

r«^ 

X 

o 

h- 

X 

2 

oo 

§ 

o 

r*. 

X 

S 

CD 

O 

CN 

U. 

1  MH70 

1  F208 

o 

CN 

li_ 

o 

X 

2 

CD 

O 

CN 

U. 

F208 

O 

X 

2 

F208 

o 

5 

s 

CO 

o 

CN 

U. 

CO 

o 

CN 

li. 

o 

£ 

s 

oo 

o 

CN 

ll 

CO 

o 

u! 

o 

£ 

s 

F208 

o 

X 

2 

F208 

o 

r-- 

X 

2 

CD 

O 

CN 

u. 

00 

o 

CN 

U- 

o 

f«- 

X 

2 

CO 

o 

LL 

oo 

o 

CN 

ll 

o 

h- 

X 

2 

aseline  Fixtures 

1 

in 

CO 

CO 

CN 

«/> 

1  $2,405 

1  $1,537 

1  $1,581 

!  $2,405 

$3,154 

o 

o> 

h- 

in 

CO* 

N. 

00 

CN 

CO* 

s_ 

Vi 

in 

o 

-O' 

CN 

Vi 

fji 

in 

h- 

Vi 

'T 

O) 

CO* 

Vi 

in 

CO 

CO 

CN 

? 

CD 

Vi 

1^ 

in 

Vi 

£ 

in 

£ 

r«- 

CO 

lO_ 

Vi 

$1,581 

$1,537 

$1,699 

$822 

’’T’ 

m 

CO* 

Vi 

$1,577  1 

$1,706  1 

$3,982  1 

$1,500  I 

$59,642  I 

Q 

1 

o 

(O 

b 

1 

1 

o 

00 

o 

o 

CN 

o 

q 

CO 

(O 

b 

o 

o 

CN 

o 

'5- 

CN 

CD 

r- 

b 

o 

O' 

CNi 

CD 

\n 

o 

:o 

o 

cvi 

CO 

CN 

b 

o 

CO 

CN 

o 

q 

in 

CN 

b 

o 

CN 

0.66 

o 

q 

990 

o 

q 

CD 

V 

b 

o 

■’T 

b 

o 

CN 

o 

CN 

t 

b 

o 

CN 

CO 

39.65  I 

u.  ^  ^ 

I 

o 

o 

CN 

1  200 

1 

o 

o 

CN 

o 

o 

CN 

o 

o 

CN 

CN 

CO 

O 

O 

CN 

O 

o 

CN 

CN 

CD 

o 

o 

CN 

CN 

CO 

o 

o 

CN 

o 

o 

CN 

CN 

CO 

o 

o 

CN 

o 

o 

CN 

CN 

oo 

O 

O 

CN 

CN 

CO 

o 

o 

CN 

CN 

CO 

o 

o 

CN 

CN 

00 

CN 

CO 

O 

o 

CN 

o 

o 

CN 

CN 

CO 

O 

o 

CN 

Light 

Level 

(fc) 

1 

I 

B 

1 

CO 

CO 

CN 

CO 

r* 

oo 

in 

’cr 

CO 

in 

Gi 

CO 

CD 

CN 

’T 

CO 

CN 

CO 

oo 

CO 

CO 

CN 

Light 

Level 

(lx) 

1 

I 

B 

1 

o 

CO 

CO 

in 

CO 

m 

O’ 

CO 

o 

CN 

CO 

o 

N. 

o 

r- 

o 

CO 

O 

CN 

O 

00 

CN 

o 

CO 

o 

xr 

CO 

o 

CO 

O 

in 

CN 

B 

B 

B 

B 

1 

o 

CD 

CQ 

O 

CD 

CD 

o 

CD 

o 

CD 

03 

O 

CD 

CD 

o 

CD 

O 

CD 

o 

CD 

CD 

O 

m 

CD 

O 

0 

B 

B 

i 

o> 

o 

m 

in 

o 

CN 

CN 

CN 

CN 

o 

CN 

CO 

C3> 

CO 

CO 

m 

in 

in 

in 

CO 

CO 

CN 

(0 

CO 

00 

CN 

1 

8 

1 

1 

II 

8 

(N 

I 

o 

o 

CN 

F312 

8 

CN 

o 

o 

CN 

CN 

u! 

s 

04 

F312 

o 

o 

CN 

8 

F312 

o 

o 

CN 

8 

CN 

F212 

o 

o 

CN 

F312 

s 

CN 

F312 

1200 

CN 

04 

u. 

CN 

2 

i 

CN 

§ 

F312i 

8 

£4 

New  Panel 

Page  Total  | 

Room 

No 

1 

1 

1 

’IT 

in 

CO 

00 

C3> 

o 

- 

CM 

CO 

cA 

t 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/ Assembly  Line  D  C  -  Building  Lighting 

Building  D-3  R  -  Ramp  Lighting 

Alt  2  L  -  Loading  Lighting 

_ _ _ *  -  Non-Explosion  Proof  Fixtures 


Delta 

Fixture 

Cost 

<N 

in 

iA 

($2,346) 

($2,076) 

CO 

CO 

'CT 

CD 

W 

m 

N. 

($2,076) 

s 

$198 

($2,417) 

($1,763) 

CO 

CN 

($543) 

($2,310) 

CO 

($356) 

($356) 

CO 

CD 

W 

CD 

($14,368) 

($1,596) 

($5,854) 

($42,801) 

CO 

O' 

CN 

nT 

eD 

belta 

Power 

(kWh) 

CO 

2,211 

lO 

in 

m 

r- 

a 

CD 

CD 

1.533 

5.544 

in 

CD 

r^ 

4,752 

4,490 

1,877 

in 

o 

CO 

5,544 

1,053 

1,053 

1,053 

in 

1"^ 

r- 

in 

in 

00 

'CT 

ivT 

CO 

GO 

3,048 

49,705 

120,182  I 

Prpsd 

Power 

(kWh) 

m 

m 

1.083 

'T 

CN 

in 

in 

T” 

O 

r- 

CO 

2.444 

m 

in 

r~ 

CN 

CN 

CN 

1,238 

1,999 

Oi 

t- 

co 

o 

CO 

'IT 

"T 

CN 

O' 

'T 

O' 

O' 

in 

in 

-tr 

O' 

tr 

OO 

CD 

CD 

in 

to 

CO 

CD 

2,444 

25,389 

CD 

h- 

CD 

CO* 

in 

Baseline 

Power 

(kWh) 

CO 

Oi 

o> 

3.295 

7,987 

c:) 

CN 

CO 

00 

o> 

CJ> 

2,306 

N. 

00 

o> 

CN 

CO 

00 

O 

Oi 

5,990 

6,490 

2,496 

N- 

CO 

q 

1,498 

1,498 

1,498 

<3) 

CN 

CO 

oo 

O) 

CD 

13,478 

1,498 

T- 

CD 

in 

75,095 

T- 

to 

'T 

Wks/ 

Year 

CM 

in 

CN 

in 

CN 

m 

CN 

m 

CN 

lO 

CN 

in 

CN 

in 

CN 

m 

CN 

in 

CN 

in 

CN 

in 

CN 

m 

CN 

m 

CN 

in 

CN 

m 

CN 

in 

CN 

in 

CN 

m 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

Hrs/ 

Week 

CO 

oo 

'T 

CO 

00 

CD 

N- 

oo 

N- 

00 

N- 

00 

N- 

00 

N" 

oo 

CO 

-N- 

00 

N- 

00 

O' 

oo 

N- 

00 

'N' 

00 

N" 

CO 

N- 

CD 

N' 

OO 

N' 

00 

00 

N' 

New 

Fixture 

Cost 

969$ 

r*- 

CO 

oo 

in 

o 

CD 

to 

CD 

O) 

CO 

O) 

co^ 

CN 

00 

N- 

co' 

t« 

CO 

m 

o 

cd" 

$696 

in 

m 

tn 

N. 

in 

in 

in 

o> 

'cr 

tn 

in 

CD 

h» 

CN* 

$1,393 

$6,292 

tr 

w 

O' 

$1,144 

(O 

<3^ 

CD 

to 

in 

tr 

O' 

in 

T— 

V) 

CD 

h- 

$6,292 

CD 

CN 

CN 

N- 

$168,313  I 

Load 

(kW) 

900 

(0 

d 

CO 

o> 

d 

§ 

d 

CN 

d 

r- 

CO 

d 

00 

o> 

d 

0.06 

CJ> 

o 

d 

g 

d 

o 

00 

d 

in 

CN 

d 

CN 

d 

00 

CJ> 

d 

CO 

d 

00 

d 

00 

t— 

d 

CO 

o 

d 

0.18 

o 

N' 

CN 

r^ 

CN 

d 

oo 

CD 

d 

10.17 

21.59  I 

Watt 

(W) 

CN 

<o 

CN 

<o 

o> 

CO 

CN 

CD 

CN 

CD 

CN 

CD 

cn 

CD 

CN 

CD 

o> 

oo 

CN 

CD 

O) 

CO 

CN 

CD 

CN 

CD 

C3J 

CD 

C3) 

CD 

CD 

CO 

a> 

00 

CN 

<o 

C3> 

CO 

o> 

CO 

O) 

OO 

CD 

00 

Light 

Level 

(fc) 

Qty 

T“ 

h- 

- 

- 

M 

in 

- 

- 

00 

cr> 

jl; 

CN 

- 

CN 

CN 

CN 

r* 

CN 

h- 

CN 

to 

in 

r- 

CN 

Type 

CO 

O 

CN 

LU 

00 

o 

CN 

u. 

o 

1^ 

I 

s 

00 

o 

2! 

CO 

!cn 

LL 

oo 

o 

CN 

u. 

o 

X 

2 

CO 

O 

CN 

U. 

o 

X, 

S 

_ 

CO 

o 

CN 

U. 

o 

X 

00 

o 

CN 

LL 

00 

O 

CN 

LL 

o 

X 

s 

O 

X 

S 

O 

h- 

X 

o 

X 

:s 

00 

O 

CN 

LL 

O 

X 

Si 

O 

X 

S 

o 

X 

s 

o 

h- 

I 

s 

Total 

Baseline 

Cost 

? 

r«. 

c/> 

00 

CN 

in 

CN 

CN 

00 

O) 

<o' 

to 

CO 

to 

iA 

i 

,CJ> 

r«. 

to 

CD 

o 

t/» 

CN 

§ 

CO 

tn 

(O 

CD 

t/> 

a> 

h- 

to 

in 

co" 

</> 

co’ 

t/» 

CO 

in 

O) 

00 

<n 

$3,982 

00 

oo 

h- 

w 

CO 

CO 

</> 

CD 

00 

CO 

CD 

tn 

o 

CO 

tn 

CD 

w 

o 

CN 

<n 

o> 

to 

O' 

<n 

$31,427  1 

$91,070  1 

o 

d 

CN 

CO 

T- 

o 

CN 

CO 

CO 

O 

o 

d 

CN 

CJ> 

d 

o 

CN 

CO 

CO 

d 

o 

d 

o 

CN 

o 

CD 

CN 

o 

q 

r- 

m 

CN 

d 

o 

CN 

CO 

o 

CD 

d 

o 

CD 

d 

o 

CD 

d 

to 

'd 

o 

tr 

d 

o 

N" 

ih 

o 

CO 

d 

o 

CN 

CN 

|_6ooe 

CD 

CD 

x  i  J 

u. 

o 

R 

CN 
CO 
,  ^ 

o 

CN 

CO 

o 

o 

CN 

CN 

? 

O 

CN 

CO 

T“ 

o 

o 

CN 

O 

o 

CN 

O 

O 

o 

CN 

CN 

CD 

o 

o 

CN 

o 

o 

CN 

o 

o 

CN 

o 

CN 

CO 

o 

o 

CN 

o 

o 

CN 

o 

o 

CN 

O 

8 

Light 

Level 

(fc) 

O) 

CN 

CO 

CN 

(D 

CN 

in 

CN 

CO 

in 

Light 

Level 

(lx) 

in 

n 

o 

m 

CN 

m 

00 

CN 

o 

CN 

o 

CO 

o 

in 

^  o  u 

ffl 

1 

1 

1 

1 

1 

1 

I 

o 

CD 

m 

o 

o 

O 

O 

u 

a 

a 

cr 

q: 

CN 

I 

s 

■ 

B 

B 

B 

B 

B 

B 

CO 

in 

CO 

CO 

CO 

CO 

CO 

r- 

CN 

CN 

to 

CD 

m 

CO 

s. 

cT 

o 

CN 

1 

1 

1 

1 

1 

1 

1 

o 

o 

CN 

o 

o 

CN 

I 

! 

F212 

o 

o 

CN 

o 

CM 

o’ 

o 

CN 

8 

CN 

F312 

8 

CN 

S 

CN 

'a 

o 

CN 

'o 

o 

CN 

Page  Total 

? 

CD 

C 

is 

■5 

CD 

Room 

No 

’tr 

in 

J 

<0 

r- 

h- 

CO 

C3> 

O 

CN 

CN 

CN 

q: 

CO 

C£. 

cc 

I 
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I  Comparison  | 

Delta 

Fixture 

Cost 

'T 

to 

O' 

O' 

§9 

to 

O 

T- 

« 

t^ 

5 

($2,509)  1 

cT 

5_ 

f 

CN 

OO 

O 

iO 

w 

p 

T“ 

CA 

CN 

h- 

cn 

CA 

CN 

CO 

r^_ 

($2,284) 

($1,468) 

($2,469) 

CO 

CD 

CA 

($2,359) 

($1,813) 

CO 

ID 

tn 

00 

($1,205) 

($314) 

($1,205) 

CO 

05 

P- 

N- 

cn" 

CA 

ID 

W 

CM 

OO 

P-_ 

CN* 

T“ 

ID 

($1,775) 

TT 

O 

OO 

cn" 

w 

$1,500 

($39,471)  1 

flJ  g5  S' 

all 

r> 

o 

o_ 

CO 

o 

o_ 

CN 

CN 

h>._ 

CN 

CO 

CN 

to‘ 

o 

o 

CO 

CN 

CO 

CN 

to" 

h- 

h- 

G0_ 

CO 

CO 

CN 

CO 

CN 

to" 

o 

cn 

rf 

ID 

ID 

CN 

O' 

o 

O'" 

CO 

CN 

cn 

D 

CN 

cn" 

cn 

o 

p 

(o“ 

O' 

O 

D 

CO 

to 

CN 

O'" 

o 

CO 

D 

co" 

ID 

O 

to 

& 

o_ 

CN 

00 

CN 

o_ 

ID 

m 

p 

00 

CN 

o_ 

ID 

p-_ 

O 

o 

CO 

cn 

p' 

CO 

V 

O 

V" 

to 

p 

cm" 

CO 

CO 

p 

cn 

to 

CN 

id" 

o 

OO 

ID 

oo" 

CO 

Ilf 

O) 

O' 

O) 

O' 

o 

h- 

o 

to 

h- 

to 

00 

o. 

O 

to 

cn 

O' 

CD 

O' 

O 

to 

CO 

00 

o. 

ID 

ID 

r^ 

p 

CO 

CO 

p 

CD 

to 

p 

CO 

00 

o_ 

ID 

D 

o 

CN 

CN 

cn" 

tn 

CN 

cn 

O 

to 

CO 

CO 

cn 

cn 

p. 

cn 

to 

p. 

cn 

CN 

cn 

o 

CO 

Px 

px 

p 

tr 

CD 

'ir 

p. 

px 

00 

Px 

cm" 

CO 

CO 

to 

o" 

CO 

c  -  -- 
S)  -C 

ill 

00 

O) 

CO 

O) 

o; 

CO 

cn 

o 

CN 

CN 

t:> 

o> 

o" 

to 

cn 

O' 

O'" 

CN 

Oi 

O) 

O'" 

CD 

O) 

o 

CN 

r^ 

O' 

p 

CN 

cn 

cn 

O'" 

o 

cn 

cn 

D 

cn 

o 

O' 

o 

cn 

cn 

D* 

S 

cn 

to" 

O' 

cn 

O' 

to" 

CN 

cn 

O) 

O'" 

tn 

D 

CD 

O 

cn 

o 

co" 

cn 

o 

o" 

S 

D 

cn 

O) 

CN* 

p. 

O' 

p 

to 

cn 

'T 

cn" 

p- 

N- 

p 

CO 

05 

'T 

CN 

CD 

CN 

CN 

00 

CO 

tn 

o 

cn 

cn 

ID* 

ID 

tn 

cn 

cn" 

CO 

o 

to 

CN 

p- 

CO 

tn 

Px" 

to 

to 

O) 

co" 

tn 

^  (5 
^  0) 

^  >* 

CN 

to 

CN 

ID 

CN 

D 

CN 

D 

CN 

tD 

CN 

D 

CN 

D 

CN 

D 

CN 

D 

CN 

D 

CN 

D 

CN 

D 

CN 

ID 

CN 

D 

CN 

D 

CN 

D 

CN 

ID 

CN 

in 

CN 

in 

CN 

in 

CN 

m 

CN 

in 

CN 

ID 

CN 

ID 

CN 

in 

CN 

in 

CM 

ID 

CN 

ID 

CN 

ID 

CN 

D 

00 

CO 

O' 

CO 

O 

CO 

O 

to 

O' 

CO 

O' 

CO 

O 

CO 

O' 

00 

O' 

CO 

O' 

CO 

O' 

00 

O' 

CD 

O' 

CO 

O' 

OO 

O' 

CD 

O' 

00 

O 

CO 

o 

CO 

N' 

CO 

N- 

00 

CO 

'T 

CO 

Tj- 

CD 

N- 

CO 

N- 

CO 

OO 

N- 

CD 

N- 

00 

00 

N- 

I  Proposed  Fixtures 

i|a 

<n 

CN 

s 

o 

to 

CN 

tA 

CN 

00 

O' 

CO 

iA 

o> 

n 

o‘ 

<A 

O' 

o 

O'" 

«A 

a> 

?) 

O'" 

<A 

to 

GO 

N. 

cm" 

CA 

cn 

CO 
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>  1^  ^  oooocoooDJocooocoooD! 

5  ^ICM  CM  CM  CMCMCMCMr“CMCM®CMif“CMCMT“CMCM® 


O  CM  O  CM  O  Lm 

9  ®  9  ®  9  S 


CM  O  O  CM  O 

CO  o  O  CO  o 

^  CM  CM  T-  CM 


o  o  o 

1^  1^  00 

^  TT 


-JOoOOtDOOQOCQCQOCQmOCQOCDmOmflQOmOCQOaJCQOCQmO 

g*  ®®®?o>®ioir)®^cM^^f'^®cM®c;>cocoio»oioin<oco^coi^® 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

ManufacturingyAssembly  Line  D  C  -  Building  Lighting 

Building  D-3  R  -  Ramp  Lighting 

Alt  5  L  -  Loading  Lighting 

*  -  Non*Explosion  Proof  Fixtures 


Comparison  j 

Delta 

Fixture 

Cost 

<N 

in 

S' 

CN 

w 

($2,804)  i 

o 

Vi 

in 

N. 

h* 

t— 

§ 

CN 

o 

$132  i 

a 

cm" 

W 

($2,359)  i 

($1,248)  I 

CO 

O' 

m 

O' 

o 

CO 

cn" 

s. 

O' 

in 

O' 

O’ 

in 

O' 

O' 

o 

m 

CN 

r- 

($15,213)  I 

O 

CD 

P 

S" 

CD 

to" 

($45,127) 

($84,597) 

Delta 

Power 

(kWh) 

o> 

(0 

(O 

OO 

OO 

o> 

CJ> 

CO 

CM 

m" 

O 

CJ> 

<o 

CO 

CD 

in 

CO 

CD 

CO 

CN 

in" 

o 

in 

in 

in 

CO 

co" 

CO 

CO 

CM 

O’" 

00 

tn“ 

2, 

CD 

to 

CN 

in" 

CO 

o 

cq 

CO 

o 

T- 

CO 

o 

p. 

o 

CD 

O 

o 

r^ 

in 

o>" 

to 

to 

q^ 

T-" 

3.899 

46,218 

101,695 

Prpsd 

Power 

(kWh) 

05 

CN 

CD 

<D 

O 

<o 

cm" 

00 

CN 

o> 

CN 

CO 

C3> 

m 

to 

O' 

co_ 

t- 

2,718 

CD 

CN 

to 

'T 

CN 

CD 

CO 

CO 

cm" 

O' 

CN 

CN 

CN 

00 

CO 

r- 

CD 

in 

to 

CO 

cm" 

O' 

CD 

O' 

O' 

CD 

O’ 

O’ 

CD 

O’ 

a 

CN 

CO 

o 

CD 

CN 

CD 

o 

CD 

to" 

O’ 

CO 

O’ 

1,592 

28,876 

CO 

to 

CN 

Baseline 

Power 

(kWh) 

OO 

05 

05 

m 

o> 

CM^ 

to" 

00 

o> 

h-' 

0) 

CN 

CO 

CO 

O) 

CD 

to 

o 

co^ 

CN 

h- 

CO 

<D 

r-." 

CD 

CN 

CO 

CO 

CD 

O) 

o 

s 

in 

O 

CD 

O' 

CO 

CO 

CD 

O' 

cm' 

O’ 

S 

h- 

CO 

CD 

00 

CO 

CD 

0'_ 

CO 

(D 

0'_ 

CD 

Si 

to 

J 

CD 

CD 

CD 

OO 

T. 

to" 

00 

(D 

-o 

o> 

O’ 

in" 

75,095 

174,061 

Wks/ 

Year 

OJ 

to 

CM 

in 

CN 

m 

CN 

in 

CN 

m 

CN 

m 

CM 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

in 

CN 

m 

CM 

m 

CM 

m 

CN 

m 

CN 

in 

CN 

in 

CN 

in 

CN 

m 

CN 

m 

CN 

m 

Mrs/ 

Week 

00 

CO 

O' 

00 

•O' 

00 

O' 

CO 

O' 

OO 

■O' 

00 

O' 

00 

O' 

CO 

O' 

CO 

O' 

00 

O' 

ao 

O' 

ex> 

O' 

00 

O’ 

CO 

o^ 

00 

-o 

CO 

'O 

CO 

O’ 

CO 

O’ 

00 

O' 

CO 

O' 

00 

O' 

Proposed  Fixtures 

New 

Fixture 

Cost 

to 

O) 

u> 

O' 

N. 

00 

fA 

CD 

00 

co" 

Vi 

(O 

CD 

Vi 

to 

CD 

to_ 

T- 

Vi 

CM 

CO 

■O' 

co" 

Vi 

CO 

00 

h- 

to" 

Vi 

CO 

(O 

Vi 

5 

Vi 

D- 

in 

in 

Vi 

$5,552 

$2,785 

CO 

CD 

to_ 

t-" 

Vi 

CO 

CO 

N. 

to" 

Vi 

O’ 

CO 

CN 

f" 

Vi 

O’ 

CO 

CN 

$1,234 

to 

CO 

w 

$1,207 

CD 

00 

CN 

co" 

o 

co_ 

CO 

(O 

CO 

to" 

Vi 

$76,554 

$175,667 

Fix. 

Load 

(kW) 

CO 

o 

St 

Oi 

d 

CJ) 

q 

CO 

d 

CO 

CN 

d 

co 

CO 

d 

CD 

q 

CO 

d 

o 

t— 

d 

CO 

q 

T’ 

CD 

00 

d 

CO 

in 

d 

CO 

CN 

d 

CD 

q 

r- 

s 

d 

R 

d 

R 

d 

CO 

r- 

d 

CN 

d 

q 

d 

O’ 

CO 

d 

q 

T- 

CD 

CD 

to 

CM 

Fix. 

Watt. 

(W) 

CM 

<o 

CN 

CO 

CD 

CD 

CM 

CO 

CN 

CO 

CN 

to 

CD 

CD 

CN 

CO 

CD 

CD 

CM 

CO 

CD 

CD 

CN 

CO 

CN 

CO 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CN 

CO 

CO 

in 

00 

in 

00 

in 

00 

m 

Light 

Level 

(fc) 

i 

i 

- 

^  i 

- 

o 

M 

n 

r- 

o 

T- 

i 

CO  j 

CD 

M 

CN 

- 

CN  ! 

CN 

CN 

o 

CN 

r- 

CN 

CO 

- 

1 

CN 

CN 

s. 

CM 

« 

Li. 

CM 

<o 

u. 

o 

h- 

0. 

X 

CN 
?5  ! 
LL  1 

CN 

LL. 

CM 

« 

u. 

o 

a 

X 

CM 

to 

LL 

o 

a 

X 

CN 

U_ 

O 

N. 

a 

X 

CN 

n 

LL 

CN 

c 

O 
h".  j 

CL  ' 
X| 

o ! 

CL, 

X; 

o 

N. 

O. 
X 

O 

CL 

X 

CN 

o 

O 

£ 

I 

o 

2 

X 

o 

a 

X 

Baseline  Fixtures 

Total 

Baseline 

Cost 

a> 

O' 

CO 

in 

cm’ 

« 

$3,982 

to 

CD 

Vi 

CD 

Vi 

to 

o 

N._ 

s 

CN 

00 

CD 

co" 

Vi 

CO 

CO 

m 

o> 

O' 

h>. 

Vi 

O' 

m 

co" 

Vi 

O' 

CD 

CO* 

Vi 

h- 

CO 

in 

CD 

O’ 

CO 

$3,982 

CD  ' 
CD  i 

! 

Vi 

(D 

03 

Vi 

CO 

CO 

Vi 

to 

CO 

Vi 

o 

CO 

Vi 

(O 

N. 

o_ 

Vi 

o 

CN 

W 

CD 

CO 

O’ 

Vi 

D- 

CN 

o_ 

t— 

CO 

iA 

$91,070  1 

f^ix. 

Load 

(kW) 

o 

O' 

d 

CN 

CO 

o 

<N 

CO 

CO 

r* 

d 

O 

O' 

d 

CN 

CD 

d 

o 

CN  I 
CO 

_ 

CO 

d 

O 

d 

o 

O' 

CM 

o 

CO 

CM 

o 

q 

in 

CM 

d 

o 

CM 

CO 

o 

CO 

d 

O 

CO 

d 

O 

CO 

d 

CO 

d 

o 

O' 

d 

o  i 

O’ 

in 

O 

CO 

d 

o 

CN 

CM 

i 

CD 

O 

d 

CO 

O' 

CD 

CO 

Watt. 

(W) 

o 

o 

CM 

CN 

CO 

O 

o 

CM 

CM 

CO 

o 

o 

CM 

CN 

CO 

r“ 

o 

o 

CM 

CN 

to 

o 

o 

CN 

o 

o 

CN 

O 

O 

CN 

o 

o 

CM 

CM 

CO 

o 

o 

CM 

o 

o 

CN 

o 

o 

CN 

o 

o 

CN 

CN 

to 

o 

o 

CN 

o 

o 

CN 

o 

o 

CN 

O 

O 

CN 

Light 

Level 

(fc) 

05 

CM 

CO 

CN 

CD 

CM 

in 

CM 

CO 

in 

Light 

Level 

(lx) 

m 

to 

O 

m 

CM 

in 

loo 

iCM 

o 

r«- 

CN 

o 

CO 

o 

in 

I 

^  o  o 

CD 

CD 

O 

O 

m 

i 

CD 

O 

O 

o 

CD 

o 

CD 

CD 

O 

O 

O 

o 

o 

(T 

q: 

a 

QC 

O 

CM 

o 

CO 

|CN 

to 

- 

CN 

CN 

to 

CO 

to 

to 

to 

CO 

- 

CN 

h* 

CN 

to 

j 

in 

h- 

to 

1 

§1 

— 

cT 

i 

o 

o 

CM 

cT 

Li. 

"o’ 

o 

CM 

cm" 

n 

u. 

o 

o 

CM 

cT 

S 

u. 

O 

O 

CN 

"o" 

o 

CN 

o 

CN 

"o' 

o 

CM 

cT 

u! 

o 

§ 

o 

o 

o 

o 

CN 

o 

o 

"cT 

CO 

LL 

8 

O 

SI 

"o' 

o 

~o 

o 

CM 

Page  Total 

J 

CD 

C 

i2 

Room 

No. 

O’ 

in 

r 

U 

CO 

h- 

00 

r 

CD 

T- 

O 

CN 

CN 

£ 

CN 

q: 

CO 

QC 

O' 

<r 

O 

T 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  D  C  -  Building  Lighting 

Building  D-3  R  >  Ramp  Lighting 

Alt  6  L  -  Loading  Lighting 

_ *  -  Non-Explosion  Proof  Fixtures 


Comparison  | 

Delta 

Fixture 

Cost 

CN 

m 

(O 

to 

cm' 

in 

to 

CN* 

CO 

CO 

'ir 

CO 

in 

v 

in 

CO 

CN 

'T 

CO 

CO 

W 

in 

Vi 

5 

CN* 

eo 

CD 

CO 

CN 

CM* 

OO 

'T 

CN 

T“ 

CO 

■O' 

in 

($2,654) 

S' 

T“ 

s* 

S* 

to 

to 

rv 

CN 

to 

T“ 

CM 

in* 

O 

CD 

C0^ 

S 

CD 

to* 

w 

($46,360) 

CD 

CD 

rv 

O'* 

00 

to  oj  2* 

’<T 

XT 

00 

CM* 

m 

Oi 

CO 

to* 

m 

fv. 

r“ 

CD 

GO 

CO 

CO 

CO 

in 

r“ 

m 

CD 

CO 

CO* 

m 

rv 

rr 

in 

00 

CN 

in 

rv 

'^* 

IV. 

OO 

m* 

|v. 

tv. 

m 

o 

CO 

in 

CD 

to 

CD* 

00 

o 

CN 

CO 

o 

CN 

T“ 

CO 

o 

CN 

T“ 

in 

rv 

CD 

O 

IV 

o 

rv 

in 

o>* 

CO 

to 

o_ 

CD 

CD 

00 

CO* 

CM 

00 

CD* 

in 

CM 

CO 

to" 

to 

T“ 

Ilf 

in 

m 

CD 

CO 

CN 

CD 

in 

in 

in 

O 

CO 

tv. 

1^ 

CM 

CD 

in 

m 

in 

r- 

in 

CO 

CO 

CN 

to 

o 

co_ 

CD 

o 

CN 

CD 

in 

o 

CD 

CM 

o 

O) 

CN 

o 

CD 

CN 

m 

in 

O 

CD 

CN 

CD 

o 

O) 

to* 

“O' 

to 

CM 

CD 

in 

hT 

CN 

00* 

CD 

IV 

00 

O* 

O' 

<u 

III 

CD 

00 

O) 

O) 

in 

0) 

CN 

CO* 

r- 

00 

a>_ 

N.* 

O) 

CM 

CO 

00 

o> 

CD 

CO 

o 

CO 

CN* 

rv 

00 

ai 

fv.* 

CD 

CN 

CO 

00 

CD 

O 

CD 

CD 

m* 

o 

CD 

to* 

to 

CM 

MT 

s 

IV. 

CO 

tD_ 

rv.* 

00 

CD 

CO 

CD 

00 

O) 

CD 

CM 

CO 

00 

CD 

tD 

CO 

|V 

to* 

CO 

CD 

-O', 

? 

m 

in 

<D 

O 

m" 

rv 

t“ 

CD 

O 

O'” 

rv 

^  CO 

1  ^ 

<N 

lO 

(N 

in 

CM 

in 

CN 

in 

CM 

in 

CM 

in 

CM 

in 

CN 

in 

CN 

in 

CN 

m 

CN 

in 

CM 

in 

CN 

m 

CM 

m 

CM 

m 

CN 

in 

CN 

in 

CM 

in 

CM 

in 

CM 

in 

CN 

in 

CM 

in 

^  1 

00 

'T 

CO 

'T 

00 

oo 

'tr 

00 

'tr 

00 

N- 

00 

N- 

CO 

N- 

to 

00 

V 

00 

00 

N" 

00 

CO 

N- 

CO 

N- 

00 

O' 

CO 

N- 

00 

tr 

00 

■O' 

CO 

tr 

00 

V 

00 

■O' 

Proposed  Fixtures 

1  i  “ 
s  sa 

to 

O) 

to 

-tr 

c«- 

oo 

^* 

to 

CO 

to 

CO* 

CO 

CD 

to 

Vi 

CO 

CD 

CO_ 

Vi 

CN 

00 

'tr 

CO* 

Vi 

g 

CO 

CO* 

Vi 

CO 

CD 

CO 

Vi 

CO 

o 

CO 

Vi 

m 

in* 

Vi 

o 

to 

N- 

in* 

Vi 

in 

CO 

Iv. 

CN* 

(A 

CO 

CD 

CO_ 

to 

to 

CO 

to* 

Vi 

rv 

o 

CN 

Vi 

|V- 

o 

CN 

Vi 

rv 

o 

CN 

X— 

Vi 

to 

CD 

CD 

Vi 

Iv 

O 

CN 

T“ 

Vi 

CD 

00 

CN 

CD* 

S 

o 

CD 

to 

(D 

CD* 

Vi 

CO 

CO 

IV 

Iv" 

rv 

CD 

to 

oo_ 

m* 

rv 

Vi 

X 

to 

o 

o 

CO 

o 

CO 

o 

g 

CD 

CN 

CD 

CO 

d 

s 

d 

CO 

o 

d 

CD 

O 

d 

O 

in 

d 

CN 

in 

d 

in 

CN 

d 

CN 

T- 

d 

o 

CN 

d 

CM 

d 

CM 

d 

CO 

o 

d 

CM 

d 

rv 

in 

rv 

d 

CD 

d 

?? 

rv 

CO 

to 

CD 

£  |l 

CM 

CD 

CN 

to 

00 

m 

CN 

CO 

CN 

CO 

CN 

CD 

00 

in 

CM 

CD 

GO 

m 

CN 

CD 

00 

m 

CN 

CD 

CM 

CO 

oo 

m 

00 

in 

oo 

in 

00 

in 

CN 

to 

00 

m 

oo 

in 

00 

in 

00 

in 

D)  1 
-1  J 

»- 

h- 

T“ 

- 

i 

in 

- 

T~ 

T- 

00 

CD 

y\ 

CN 

p 

CM 

CM 

CN 

r— 

CN 

rv 

CM 

to 

T~ 

! 

O' 

CN 

in 

rv 

CM 

S- 

00 

o 

CN 

11. 

oo 

o 

CM 

u. 

o 

in 

CL 

I 

00 

o 

CM 

u. 

00 

o 

CN 

Li. 

00 

o 

CN 

Li. 

o 

in 

CL 

X 

00 

o 

CN 

0. 

o 

in 

0. 

X 

oo 

o 

CM 

LL 

o 

m 

CL 

X 

to 

gl 

LL 

00 : 
O  I 
CM 
IL  , 

o 

in 

0. 

X 

o 

in 

Q_ 

X 

O 

in 

0. 

X 

o 

in 
a ; 

X 

00 

o 

CN 

Ll 

o 

m 

a 

X 

o 

in 

CL 

X 

o 

in 

CL 

X 

o ! 
in  1 
0.; 
Xj 

Baseline  Fixtures 

-jg  .1  ^ 

?  ^  3 

1 

</>  1 

to 

CM 

m 

CM* 

CM 

CO 

CD 

CO* 

Vi 

CO 

Vi 

Vi 

CO 

o 

rv 

CN 

OO 

0> 

CO* 

Vi 

CO 

CO 

Vi 

CD 

N- 

i 

Vi 

m 

to* 

Vi 

CD 

CO* 

Vi 

rv 

co 

in 

Vi 

CD 

00 

Vi 

CN 
OO ; 
CD 

co’l 

Vi  i 

to 

CO 

fv 

Vi 

CO 

CO 

rv 

Vi 

CO 

00 

rv 

Vi 

to 

CD 

Vi 

o 

00 

Vi 

CD 

rv 

o_ 

T“ 

Vi 

o 

CN 

CD 

to 

O' 

Vi 

! 

tv 

CN 

to 

Vi 

o 

rv 

o_ 

T" 

CD 

Vi 

11 

o 

d 

CN 

CO 

o 

CM 

CO 

CO 

d 

O 

'T 

d 

CN 

CD 

d 

O 

CN 

CO 

to 

d 

8 

d 

o 

CN 

o 

to 

CN 

o 

CD 

r“ 

in 

CM 

d 

o 

CN 

CO 

o 

to 

d 

o 

to 

d 

o 

to 

d 

CO 

d 

o 

V 

d 

O 

ih 

o 

CO 

d 

o 

CM 

CM 

CD 

O 

d 

to 

IV 

CD 

to 

a  ^  ? 

ll  ^  e. 

o 

o 

(N 

CM 

CO 

T- 

o 

o 

CN 

CM 

CO 

o 

o 

CM 

CM 

CO 

8 

CN 

CN 

to 

r- 

8 

CN 

8 

CN 

o 

o 

CN 

O 

8 

CN 

to 

8 

CM 

o 

o 

CM 

8 

CN 

8 

CN 

CM 
ICO 
i  r- 

o 

o 

CN 

o 

o 

CN 

o 

o 

CN 

8 

CN 

^  -a 

-j  -j 

O) 

CM 

to 

CM 

CD 

CN 

lO 

CN 

to 

m 

-1  _i 

in 

CO 

o 

to 

CN 

_ 

in 

CO 

jCN 

u 

O 

|v. 

CN 

o 

to 

o 

m 

^  o  u 

CD 

CD 

O 

o 

CD 

CD 

o 

O 

o 

CD 

o 

m 

\ _ 

m 

O 

o 

O 

O 

O 

a 

QC 

q: 

cx 

2r 

O 

CM 

O 

CO 

- 

CN 

t^ 

CD 

- 

CM 

CN 

to 

1 

m 

to 

CO 

to 

to 

to 

CN 

|v 

(N 

to 

:: 

"S 

m 

|v 

rv 

CO 

1 

o 

CM 

i- 

(*> 

:U- 

o 

CM 

cT 

Ll. 

~a 

o 

CM 

*CM* 

ll 

O 

O 

CM 

cT 

T- 

<o 

u. 

O 

O 

CM 

o 

CN 

o 

o 

CN 

o 

o 

CN 

CM* 

u! 

o 

o 

CN 

o 

o 

CN 

o 

o 

I 

*cT 

1— 

to 

LL 

8 

CM 

o' 

O 

CM 

o 

o 

CM 

o 

o 

CN 

5 

0) 

CD 

(D 

? 

8 

ig 

3 

CD 

[ 

E 

8  i 

a: 

t” 

in 

L 

CO 

T“ 

IV. 

CO 

r* 

CD 

o 

CN 

CN 

IX 

CM 

q: 

CO 

q: 

O’ 

LX 
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1 

i 

1 

1 

1 

1 

1 

1 

1 

O' 

o 

rvl 

13.63 

102.15 

CM 

CM 

r- 

CO 

o 

(d 

CO 

o 

d 

14.76 

13.79 

o 

d 

6.54 

31.23 

6.73 

32.70 

6.97 

15.56 

90  U 

10.85 

12.31 

45.78 

o 

to 

CM 

CM 

1  Fixture  Data 

... 

1 

1 

1 

1 

1 

0.92 

(D 

CO 

d 

Z60 

98  0 

99  0 

0.92 

980 

980 

CM 

CD 

d 

980 

CM 

CD 

d 

to 

CO 

d 

0.92 

98  0 

260 

0.92  i 

990 

98  0 

0.92 

990 

1  Total 

1  Lumens 

1 

1 

j 

o 

o 

CO 

o 

O' 

10280 

8 

00 

o 

O' 

92520 

23800 

34000 

15420 

44200 

30600 

15420 
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Maintenance 

Savings 

(Baseline) 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  D  C  -  Building  Lighting 

Building  D-10  R  -  Ramp  Lighting 

Alt  2  L  -  Loading  Lighting 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 
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1  Comparison  J 

Delta 

Fixture 

Cost 

S2. 

CO 

CM_ 

o 

w 

CO 

CO 

w 

CM 

in 

m 

CO 

CD 

CA 

in' 

r- 

W 

($1,209) 

f) 

CO 

to 

cn 

o 

CM_ 

CO* 

CO 

cn 

o 

CN 

FT 

CO 

CM 

m 

in 

CO 

CD 

to 

O 

to 

to 

to 

w 

O 

to 

CO 

cn 

S 

ffT 

& 

CM 

m 

CO 
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m 
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CO 

CO 

CO 

W 

cT 

N- 
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C^ 

O 

to 

($1,142) 
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CO 

CM 

CD 

CM 

m 

in 

OO 

cn 

w 

00 

cn 

T— 

to 

00 

tn 

CO 

cn 

00 

cn 

00 

cn 

5 
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CO 

in 

o_ 

00 
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o 

CO 

m 
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00 

o 

in 
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CM 

CO 

O 

CO 

00_ 
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CO 

in 
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CO 
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CO 

m 
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o 
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tn 
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CO 
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O 
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1^ 

CO 

h- 
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o 

r- 

CM 
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to 
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00 

? 

V 

00 

00 

cn 

cn 

CM 
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to 

CO 

CO 

CO 
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CO 
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o 

Vi 
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CM 
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T“ 
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rv 
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CO 
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Vi 

CO 

CO 
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CD 
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q 
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FT 

CO 

w 

in 

Y* 

CO 

CO 
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CO 
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CO 
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(O 
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O’ 
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0) 

00 

00 

O’ 

CD 

CO 

CD 

cm" 

0) 

iO 

CD 

CD 

fN. 
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CD 
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CM 
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CD 

CD 

CD 

in 

CD 

O’ 

? 

CM 

CN 
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CO 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/ Assembly  Line  D  C  -  Building  Lighting 

Building  D-10  R  -  Ramp  Lighting 

Alt  5  L  -  Loading  Lighting 

_ *  -  Non-Explosion  Proof  Fixtures 
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CN 

Vi 

CD 

00 

o 

CN 

Vi 

5 

Vi 

s 

Vi 

5 

Vi 

r^ 

5 

Vi 

h- 

r“ 

CD 

Vi 

h- 

to 

Vi 

$53,955  I 

o 

CN 

CD 

CO 

in 

d 

n 

d 

S 

d 

o 

d 

CO 

d 

d 

<o 

in 

d 

R 

d 

in 

d 

o 

CN 

d 

CO 

in 

d 

o 

CN 

d 

O 

O’ 

d 

CO 

T- 

d 

CO 

d 

8 

d 

to 

T- 

d 

CO 

in 

d 

o 

to 

d 

CO 

d 

CD 

CN 

d 

to 

r- 

d 

o 

CN 

d 

CO 

in 

d 

d 

CO 

T- 

d 

<2 

in 

d 

a 

d 

<2 

in 

d 

o 

O’ 

d 

o 

O’ 

d 

o 

d 

o 

d 

o 

T“ 

d 

o 

T“ 

d 

o 

d 

o 

d 

o 

d 

Fix. 

Watt. 

(W) 

o> 

CD 

CN 

CO 

CN 

CO 

CD 

CD 

(N 

CO 

CN 

CO 

CD 

CD 

CN 

CO 

CN 

CO 

CD 

CD 

CM 

CO 

CD 

CD 

CN 

CO 

CM 

CO 

CN 

to 

CD 

CD 

(N 

CO 

CN 

CO 

CD 

CD 

CM 

CO 

CN 

CO 

CN 

CO 

CD 

CD 

CN 

CO 

CD 

o> 

CN 

CO 

CN 

to 

CD 

0) 

CN 

CO 

g 

CN 

to 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

05 

05 

05 

CD 

Light 

Level 

(fc) 

Qty 

CN 

M 

W;:;] 

il 

o 

CN 

CO 

T— 

O’ 

(N 

O' 

CN 

O' 

CN 

CO 

- 

o 

CN 

o 

M 

to 

r- 

CN 

CN 

O’ 

CN 

o 

O' 

CN 

O’ 

O’ 

CO 

B 

B 

B 

B 

B 

CD 

Type 

O 

h*. 

CL 

I 

CN 

t“ 

\2. 

CN 

t— 

CO 

u. 

O 

h- 

0. 

X 

CN 

u. 

CN 

u. 

o 

a; 

Xi 

CN 

ll 

o 

CL 

X 

CM 

LL 

O 

a 

X 

CM 

CO 

LL 

O 

h- 

a 

X 

CN  ' 

ro 

u. 

CN 

m 

u. 

CN 

iL 

o 

0. 

X 

CN 

IL 

CN 

t— 

CO 

u. 

o 

0. 

X, 

CN 

T“ 

CO 

LL 

CN 

ll 

CN 

rj 

LL 

o 

CL 

X 

CM 

IL 

o 

a 

X 

CN 

IL 

CN 

CO 

LL 

s 

CL 

X 

CN 

T“ 

CO 

ll 

o 

r«. 

a 

X 

CN 

LL 

1 

Total 

Baseline 

Cost 

CO 

CO 

CO 

in 

CO 

CD 

CO 

CO 

r^ 

Vi 

h- 

CO 

in 

w 

(D 

in 

Vi 

<o 

in 

in 

00 

oo 

h- 

Vi 

1"- 

r- 

in 

oo 

00 

h* 

Vi 

h- 

h*. 

in 

Vi 

00 

00 

r- 

Vi 

CO 

in 

tD 

in  i 

N. 

Vi 

CO 

to 

Vi 

(D 

CO 

h- 

Vi 

CO 

to 

Vi 

CN 

CN 

CO 

Vi 

r*. 

CO  ! 
inj 

CD 

O’ 

r^ 

Vi 

CN 

CN 

CD 

Vi 

CD 

in 

Vi 

00 

CO 

r«. 

Vi 

o 

o 

CD^ 

05 

CO 

b- 

Vi 

CO 

CD 

Vi 

O’ 

O’ 

<D_ 

CO 

CD 

Vi 

O’ 

O’ 

co_ 

Vi 

r^ 

N. 

in 

Vi 

CO 

in 

CD 

o 

CD 

-O’ 

Vi 

Vi 

h- 

Vi 

CD 

o 

Vi 

CD 

O' 

CO 

to 

CO 

Vi 

"D 

o 

<o 

d 

o 

o 

CO 

d 

o 

CD 

d 

o 

q 

CD 

CN 

d 

o 

q 

T~ 

o 

CM 

o 

CD 

d 

o 

CN 

T- 

o 

CD 

d 

o 

CM 

o 

CO 

d 

o 

q 

T“ 

to 

CN 

d 

to 

d 

o 

CO 

d 

CO 

d 

o 

O’ 

d 

o 

q 

t— 

o 

O’ 

d 

o 

O' 

d 

CD 

CM 

d 

o 

CD 

d 

CD 

d 

o 

CD 

d 

CO 

d 

CD 

d 

o 

to 

d 

CD 

N. 

d 

o 

CM 

o 

o 

o 

o 

d 

o 

O’ 

d 

o 

o 

d 

o 

O’ 

d 

o 

O’ 

d 

o 

O’ 

d 

CD 

O’ 

CO 

CN 

CO  ^ 

a.  ^  ^ 

o 

o 

CN 

o 

o 

CN 

CN 

CO 

o 

o 

o 

CM 

CN 

CO 

r- 

o 

o 

CN 

o 

o 

CN 

o 

o 

CN 

o 

o 

CN 

o 

o 

CN 

o 

o 

o 

CN 

o 

o 

CN 

CN 

CO 

CN 

CO 

o 

o 

CN 

CN 

CO 

CN 

to 

o 

o 

CM 

o 

o 

CN 

CN 

CO 

T“ 

CN 

CO 

o 

o 

CN 

CN 

CO 

r- 

o 

o 

CN 

CN 

CO 

TT- 

CN 

CO 

o 

8 

CN 

CO 

T“ 

o 

'O 

r 

io 

O 

o 

o 

CN 

o 

o 

CN 

o 

o 

o 

o 

o 

o 

CN 

Light 

Level 

(fc) 

^OO 

CM 

rs. 

to 

j 

co 

to 

CO 

CO 

L 

p 

Light 

Level 

(lx) 

i 

m 

CD 

in 

CM 

CM 

i 

o 

o 

O’ 

o 

to 

hs. 

o 

in 

CO 

0 

c 

o 

CQ 

O 

O 

cs 

03 

O 

03 

o 

03 

|o 

CQ 

O 

03 

CD 

o 

o 

o 

CQ 

o 

CQ 

CQ 

CQ 

o 

CQ 

o 

o 

CD 

o 

CQ 

o 

m 

o 

o 

o 

o 

o 

o 

Qty 

CO 

in 

CO 

m 

CN 

in 

CD 

CO 

(D 

CO 

CO 

m 

CN 

- 

CO 

CO 

m 

CN 

to 

CN 

CO 

CD 

CO 

CD 

CO 

CD 

CD 

m 

CN 

CN 

CN 

CN 

CN 

CN 

CM 

1 

o 

o 

1 

CN 

LL 

o 

§ 

o 

§ 

CN 

r- 

co 

u. 

o 

o 

CN 

O 

O 

CM 

o 

o 

CN 

O 

O 

CN 

o 

o 

CN 

o 

o 

CN 

o 

o 

CM 

o 

o 

CM 

CO 

IL 

CN 

to 

LL 

o 

o 

CN 

CN 

r5 

LL 

CN 

fO 

iL 

o 

o 

CM 

o 

o 

CN 

CN 

to 

LL 

CN 

T“ 

to 

LL 

o 

o 

CM 

CM 

u. 

o 

o 

CM 

’cn' 

CO 

IL 

c7 

y- 

co 

LL 

I 

r- 

to 

IL 

o 

§ 

a 

o 

CN 

o 

o 

CM 

o 

o 

o 

o 

CN 

o 

§ 

o 

o 

CN 

o 

o 

CM 

Page  Total  j 

Room 

No. 

in 

< 

in 

CD 

1^ 

t— 

00 

CD 

O 

CN 

CN 

CN 

CN 

CO 

CN 

O’ 

CN 

m 

CN 

«D 

CN 

CN 

oo 

CN 

CD 

CN 

8 

IT' 

CO 

CN 

to 
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•c: 

<D 

Q. 

E 

5 

Delta 

Fixture 

Cost 

'T 

to 

CN 

cm’ 

1  (Z2l.‘l.$) 

($6,761) 

o 

«/» 

($4,849) 

_ 0? _ 

_ 2! _ 

($4,404) 

Ol 

CO 

09 

CO 

CO 

($3,381) 

C- 

p_ 

£ 

($1,085) 

($1,468) 

CN 

CO 

£ 

CM 

CO 

£ 

CN 

OO 

h- 

£ 

O' 

CO 

CN 

CO 

CM 

CO 

CO 

w 

I 

$132 

CO 

w 

CO 

CN 

CO 

£ 

($445) 

£ 

to 

O’ 

■O' 

Vi 

($445) 

($445) 

Io 

■O' 

($314) 

($1,468) 

($1,690) 

($37,471) 

($79,840)  1 

Delta 

Power 

(kWh) 

00 

Ol 

o 

h- 

CO 

in 

CM 

o 

o 

CO 

h-’ 

O 

O 

6,777 

2,007 

2,259 

5.521 

o 

o 

2,259 

£ 

£ 

4.014 

1,755 

V 

to 

c- 

to 

to 

to 

T“ 

o 

CO 

o 

o_ 

1— 

to 

r- 

to 

to 

1,755 

£ 

1,003  ; 

1,755  j 

1,003 

■O' 

8 

O’ 

o 

to 

s 

to 

CD 

to 

1,260 

1,063 

58,020 

134,936  1 

Prpsd 

Power 

(kWh) 

0> 

lO 

o 

o> 

CM 

CO 

c-._ 

O) 

to 

(O 

K— 

o 

CM 

■cr 

1,318 

Ol 

to 

CO 

3,707 

00 

CO 

Ol 

1,236 

2,965 

Ol 

c- 

CO 

Ol 

•cr 

1,236 

O' 

CN 

V 

CM 

Ol 

T- 

0“ 

r*. 

h- 

O' 

CN 

O’ 

CM 

O’ 

p«» 

O) 

to 

(O 

O’ 

C31 

■o 

p^ 

O’ 

CM 

c- 

5 

CN 

O’ 

(31 

O 

O’ 

p^ 

O’ 

(31 

•o 

Z 

O’ 

O’ 

C31 

O' 

O’ 

<31 

O’ 

T* 

O’ 

p^ 

1,236 

O’ 

CO 

O’ 

33,948 

91,276  1 

Baseline 

Power 

(kWh) 

N. 

a> 

o> 

T— 

00 

O) 

o> 

o 

Ol 

Ol 

m* 

C3) 

to 

CO 

11.981 

1,318 

CD 

to 

CO 

10,483 

I  2,995 

Ol 

N- 

coT 

8,486 

Ol 

CO 

O' 

(O 

CO 

3,494 

00 

Ol 

Ol 

CO 

Ol 

Ol 

5,990 

2.496 

00 

Ol 

(31 

oo 

(31 

Ol 

2.496 

Ol 

to 

CO 

1.498 

OO 

Ol 

<31 

CD 

(31 

O' 

CN 

CO 

(31 

O’ 

CM* 

00 

(31 

(31 

1,498 

2.496 

1,498 

00 

Ol 

(31 

00 

Ol 

Ol 

oo 

(71 

(31 

03 

(31 

o-^ 

r- 

to 

<31 

O’ 

CN 

1,498 

91,968 

226,212  1 

Wks/ 

Year 

CM 

lO 

CN 

O 

CN 

to 

CN 

to 

CN 

to 

CM 

to 

CN 

to 

CM 

to 

CN 

to 

CM 

to 

CN 

to 

CN 

to 

CM 

to 

CN 

to 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

CN 

to 

CN 

to 

CN 

to 

CN 

to 

CM 

to 

CN 

to 

CM 

to 

CN 

to 

CN 

to 

CN 

to 

CN 

to 

CN 

to 

CN 

to 

CN 

to 

CM 

to 

CN 

to 

CN 

to 

CN 

to 

Hrs/ 

Week 

CO 

"ST 

00 

CO 

CO 

00 

■O- 

CO 

N- 

00 

O’ 

00 

o- 

CO 

O’ 

00 

O- 

00 

N- 

00 

O' 

00 

O' 

OO 

O' 

00 

00 

N- 

00 

O’ 

GO 

O' 

OO 

O’ 

00 

O’ 

00 

O' 

CO 

O’ 

CO 

•o 

CO 

O' 

CO 

■O’ 

00 

O’ 

CO 

O’ 

00 

O’ 

OO 

■O' 

OO 

O’ 

CO 

O’ 

00 

O’ 

00 

■o 

1  Proposed  Fixtures 

New 

Fixture 

Cost 

$2,413 

O 

CM_ 

o 

CM 

lO 

CM 

5 

00 

CO 

O- 

o’ 

to 

T- 

to 

CN 

to 

to 

CN 

W 

s 

CM 

O)' 

C/9 

CO 

CM 

c/> 

$3,085 

CO 

o 

O’ 

h*’ 

t9 

£ 

CN 

£ 

’T 

CO 

CN 

£ 

to 

§ 

CO 

(A 

£ 

£ 

to 

CO 

Ol 

O'' 

w 

£ 

00 

£ 

1^ 

£ 

4/9 

p^ 

£ 

$1,851 

to 

CN 

t— 

$1,234 

h- 

r- 

(D 

Vi 

£ 

£ 

£ 

°°L 

£ 

P-^ 

£ 

Vi 

$1,234 

$1,851 

O’ 

CO 

(N 

£ 

O’ 

CO 

CN 

r- 

Vi 

O’ 

CO 

(N 

Vi 

$1,234 

s 

00^ 

£ 

to 

00 

o 

co' 

Vi 

o 

£ 

Vi 

$81,803 

o 

(O 

(N 

(O 

O 

CM 

Vi 

Fix. 

Load 

(kW) 

CM 

O 

CM 

d 

O 

c«. 

d 

CO 

CM 

d 

oo 

CO 

r- 

<2 

to 

d 

CO 

CN 

d 

O) 

o; 

O 

O' 

d 

o 

to 

d 

O) 

c- 

CN 

d 

o 

CM 

d 

o 

to 

d 

o 

d 

o 

T“ 

d 

Ol 

r^ 

d 

o 

CO 

d 

O 

d 

o 

d 

o 

CO 

d 

CO 

CN 

d 

o 

CM 

d 

O 

ir- 

d 

o 

CO 

d 

o 

CO 

d 

o 

d 

o 

CM 

d 

o 

CO 

d 

8 

d 

O 

CN 

d 

o 

CN 

d 

8 

d 

o 

CO 

d 

o 

to 

d 

ir- 

d 

13.60  1 

p^ 

to 

cd 

CO 

Fix. 

Watt 

(W) 

00 

lO 

lO 

CO 

in 

CM 

fO 

O) 

C31 

CM 

CO 

CN 

CO 

o> 

O) 

Ol 

O) 

Ol 

O) 

o> 

Ol 

CO 

CO 

C31 

Ol 

Ol 

Ol 

C31 

Ol 

Ol 

Ol 

Ol 

(31 

C31 

(31 

C31 

Ol 

(31 

Ol 

(3) 

C3> 

CN 

(O 

C31 

(31 

(31 

C31 

(31 

(31 

C31 

Ol 

C31 

(31 

Ol 

Ol 

(31 

01 

Ol 

Ol 

s 

J 

<31 

(31 

Ol 

(31 

(31 

<31 

<31 

C31 

oo 

to 

Light 

Level 

(fc) 

J 

1 

'*T 

CM 

CM 

o 

o 

O 

to 

tr 

to 

CM 

CN 

CN 

to 

*- 

- 

00 

CO 

- 

- 

CO 

o 

CN 

- 

CO 

CO 

- 

CM 

(O 

CM 

CM 

CN 

CN 

CO 

to 

CO 

CN 

CO 

1— 

O 

CM 

CO 

a 

O 

IT) 

a 

X 

i 

I 

O 

£ 

I 

CN 

t— 

CO 

u. 

o 

0. 

X 

CM 

Cl 

ll 

CN 

?) 

LL 

o 

a 

X 

o 

CL 

X 

o 

r- 

0. 

X 

O 

C- 

a 

X 

O 

CL 

X 

O 

h- 

CL 

X 

o 

h- 

CL 

X 

o 

a 

X 

o 

c. 

CL 

X 

o 

l*- 

CL 

X 

o 

h- 

a 

X 

o 

h- 

a 

X 

o 

p«> 

0. 

X 

o 

h- 

0. 

X 

CN 

T- 

CO 

u_ , 

O 

a 

X 

O 

0. 

X 

X 

o 

Sl 

X 

o 

CL 

X 

O 

CL 

X 

o 

a 

X 

o 

a 

X 

o 

& 

X 

O 

P^ 

0. 

X 

O 

Ql 

X 

1  0Z(dH 

o 

p^ 

a 

X 

o 

£ 

I 

1  Baseline  Fixtures 

Total 

Baseline 

Cost 

o> 

m 

S 

o 

CO 

1  $478 

$125 

$5,639 

io 

CM 

$125 

o 

to 

00 

h- 

h- 

lO_ 

te 

c- 

£ 

£ 

CM 

CN 

O 

w 

O' 

00 

£ 

Ol 

O' 

£ 

£ 

09 

Ol 

c. 

w 

Ol 

O’ 

c- 

O' 

to 

<o’ 

t/> 

c- 

CO 

lO_ 

£ 

Ol 

O’ 

w 

Ol 

O' 

r- 

CO 

lO_ 

£ 

to  i 

CM 

£ 

flO 

00 

p«- 

fA 

C31 

O’ 

P«~ 

Vi 

$1,537 

I"' 

CO 

IO_ 

£ 

Ol 

o 

p’«. 

Vi 

oo 

CO 

p^ 

Vi 

$1,537  : 

00 

CO 

Vi 

00 

00 

p*- 

Vi 

CO 

CO 

p^ 

Vi 

$788  1 

$1,537  1 

$1,617  1 

o 

CM 

£ 

$44,332  1 

$126,390  1 

^  ™  $ 

o 

CO 

d 

o 

d 

o 

CN 

CO 

CM 

d 

o 

00 

CO 

lO 

d 

CO 

CM 

d 

o 

CN 

o 

CM 

_ 

o 

o 

O' 

CO 

CM 

i° 

to 

CN 

d 

O 

o; 

o 

1^ 

o 

o 

O' 

d 

o 

o; 

CN 

o 

o 

o 

O’ 

d 

o 

O’ 

d 

o 

q 

CO 

CM 

d 

o 

(O 

d 

O 

O’ 

d 

o 

q 

o 

iq 

a 

o 

d 

O 

(O 

d 

o 

q 

o 

CO 

d 

o 

O’ 

d 

o 

CO 

d. 

q 

o 

CO 

d 

36.85  1 

90.63  1 

Fix. 

Watt. 

(W) 

O 

o 

CM 

o 

o 

CM 

O 

O 

CM 

CM 

CO 

T— 

O 

R 

CM 

CO 

CN 

CO 

O 

O 

CN 

o 

8 

o 

o 

o 

CN 

CO 

CO 

CM 

o 

o 

o 

CN 

o 

o 

CM 

O 

O 

CN 

o 

o 

CN 

o 

o 

CM 

o 

o 

CM 

O 

R 

CN 

CO 

o 

o 

CM 

o 

o 

CM 

O 

o 

CM 

o 

o 

o 

CM 

o 

o 

CN 

o 

8 

o 

8 

o 

o 

CM 

1 

o 

o 

CN 

o 

o 

CN 

o 

R 

Io 

8 

Light 

Level 

(fc) 

CO 

CM 

CO 

O' 

Light 

Level 

(lx) 

lO 

C- 

CN 

o 

to 

o 

CO 

O’ 

_1  o  o 

(T 

a: 

or 

o 

O 

O 

o 

O 

o 

O 

O 

-J 

O 

o 

O 

O 

o 

o 

o 

O 

o 

o 

U 

O 

O 

O 

o 

o 

O 

O 

o 

O 

o 

U 

oc 

CM 

CM 

CN 

■O' 

CM 

O’ 

CM 

CM 

CD 

N- 

CN 

CN 

h-. 

CN 

CM 

CN 

to 

CM 

CM 

to 

CM 

CO 

CM 

to 

to 

CM 

CO 

to 

CO 

CN 

CN 

CM 

CO 

to 

CO 

Ol 

oo 

(31 

O’ 

1 

o 

o 

CM 

O 

o 

CM 

8 

CM 

1  F312 

O 

O 

CM 

CM 

LL 

1  F312 

8 

CM 

O 

§ 

o 

o 

CM 

O 

§ 

HP10 

"o" 

> 

2 

o 

o 

CM 

o 

o 

CM 

O 

O 

CN 

O 

O 

CM 

o 

o 

o 

o 

CM 

8 

CM 

o 

o 

F312 

o 

o 

O 

O 

CM 

o 

o 

CM 

o 

o 

CM 

O 

o 

CM 

I 

o 

§ 

o 

o 

CM 

8 

CM 

o 

o 

CM 

O 

O 

o 

o 

CN 

o 

§ 

O 

o 

CM 

Page  Total 

"(o' 

O) 

c 

■U 

i 

L 

Room 

No. 

Z 

cr 

(T 

CO 

CO 

CO 

to 

CO 

CO 

CO 

CO 

00 

CO 

Ol 

(O 

O 

O’ 

T~ 

O’ 

CM 

O’ 

CO 

O' 

O’ 

O’ 

to 

O’ 

CO 

O’ 

O' 

CO 

O' 

(31 

O’ 

s 

r- 

to 

CM 

to 

CO 

to 

O' 

to 

to 

to 

s 

Lit 

tr 
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(Baseline) 

CO 

CO 

to 

CO 

CN 

to 

o 

to 

h- 

CO 

CD 

to 

s 

o 

to 

CN 

CO 

in 

to 

T* 

N. 

r- 

to 

CD) 

1 

o 

to 

in 

CD 

T“ 

CO 

CO 

to 

CO 

CO 

to 

to 

CO 

to 

CD) 

r- 

CO 

CO 

to 

CO 

CO 

(O 

CD) 
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Maintenance 

Savings 
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CN 

-J  o  U 

o 

O 

O 

O 

O 

O 

o 

o 

O 

tr 

_> 

o> 

to 

CN 

CN 

CN 

to 

to 

if> 

<N 

to 

CN 

K 

09dH 

HP50 

HP50 

HP50 

HP50 

HP50 

HP50 

HP50 

HP50 

HP50 

HP50 

HP50 

1  Building  Total  | 

Room 

No 

CN 

to 

O' 

to 

to 

N. 

RN 

RS 

L 


1  Comparision  I 

Delta 

Fixture 

Cost 

CO 

O) 

r“ 

I 

fO 

o> 

to 

C) 

to 

to 

w 

FT 

to 

<r“ 

r“ 

S': 

CM 

w 

^ 

o  - 

ag 

?5 

T“ 

to 

($4,548) 

r“ 

’cr 

to 

oo 

in 

cm” 

c- 

to 

in 

cm' 

?5 

n 

to 

CM 

to 

</> 

to 

to 

<35 

t*3 

t35 

o 

in 

■O' 

r“ 

$177  1 

r- 

$177 

$177 

($1,243) 

o 

O 

m 

($25,129)  1 

belta 

Power 

(kWh) 

1  792 

1 

8 

to” 

to 

CO 

o 

r- 

to 

CO 

o 

to 

to 

O- 

cm” 

O) 

Si 

O) 

r*  O 
to 
r-  in 
N  to” 

1.086 

9,859 

7,394 

6,015 

6,015 

980  1 

2.171 

o 

3,257 

3.550 

792 

2,171 

792 

(206) 

(1.030) 

65,717  1 

Power 

(kWh) 

206 

1.236 

1,236 

412 

412 

s 

o 

2,059 

>r  SJ 

3 

412 

4,119 

3,089 

2,471 

cm’ 

412 

824 

143 

1,236 

1,442 

to 

o 

CM 

O’ 

CM 

to 

206 

206 

1,030 

27,946  1 

1  gs* 
1 

866 

to 

§ 

4,493 

1.498 

CO 

% 

3,494 

6,969 

35  05 
35  05 
N 

!  1,498 

oo 

05 

to” 

T“ 

10,483 

8,486 

6,486 

1,498 

2.995 

CM 

<»3 

CO 

§ 

'IT 

CM 

O) 

05 

-O'* 

866 

2,995 

998 

o  o 

93,663  1 

il 

CM 

CO 

CM 

in 

CM 

ID 

CM 

in 

CM 

lO 

to 

CM 

in 

o  in 

CM 

in 

CM 

in 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

m 

52 

in 

CM 

in 

CM 

in 

Ci 

in 

CM 

in 

52 

52 

Hrs/ 

Week 

CO 

§ 

CO 

o- 

00 

(C 

CO 

CO 

o- 

O  CO 

sr 

48 

00 

'«r 

00 

to 

00 

'IT 

oo 

05 

'T 

CO 

TT 

oo 

eo 

o- 

00 

O' 

oo 

O' 

oo 

48 

48 

1  Proposed  If^ixtures 

New 

Fixture 

Cost 

1  $551 

$3,305 

$3,305 

$1,102 

$1,102 

$2,754 

$5,508 

o  m 
D  in 
N  CO 
N  to” 

CM 

O 

$11,015 

$8,261 

$6,609 

O) 

o 

to 

to” 

V* 

$1,102 

$2,203 

969$ 

$3,305 

in 

in 

GO 

to" 

$572 

$2,288 

$572 

$572 

$2,860 

$75,304  1 

Fix. 

Load 

(kW) 

600  I 

0.53 

to 

d 

0.18 

00 

d 

0.45 

680 

U.Ot3 

0.62 

OO 

d 

1.78 

to 

o 

q 

00 

y- 

d 

9C0 

0.06 

890 

0.62 

05 

O 

d 

to 

to 

d 

600 

O  '«T 

d  d 

12.08  1 

Fix 

Watt. 

(W) 

o> 

CO 

o> 

oo 

O) 

oo 

O) 

00 

68  I 

O) 

to 

o>  c 

CO  0 

ft  05 
O  00 

05 

00 

00 

05 

to 

05 

03 

05 

oo 

05 

oo 

oo 

CM 

to 

05 

CO 

05 

CO 

05 

00 

00 

05 

OO 

68 

68 

Light 

Level 

(fc) 

to 

to 

CM 

J 

CM 

m 

T 

1 

20 

in 

CM 

CM 

CM 

- 

to 

- 

- 

t-  in 

to 

to 

s. 

I  MH70 

o 

c- 

a 

1  MH70 

1  MH70 

I 

s 

1  MH70 

o  c 

h«.  h 

X  D 

2  : 

3  O 
-  r>«. 
C  X 
E  2 

MH70 

o 

X 

2 

o 

r««- 

X 

2 

X 

2 

o 

r- 

X 

2 

o 

X 

2 

o 

c- 

X 

2 

CO 

o 

CM 

li. 

O 

X 

2 

o 

X 

2 

o 

X 

2 

X 

2 

MH70 

r  X 
S  2 

in 

o" 

in 

w 

aseline  Fixtures 

Total 

Baseline 

Cost 

I  $749 

1  $2,365 

1  $2,365 

1  $788 

I  $788 

I  $1,617 

$3,233 

CM  K77 

$2,405 

00 

00 

c- 

i  $6,467 

s 

00 

5 

CM 

O 

$4,022 

$788 

$1,677 

CO 

to 

$2,365 

1 

cm’ 

05 

■O' 

r-*- 

v* 

in 

w 

$749 

$1,617 

$1,500  1 

§ 

b 

o 

oo 

1  1.80 

090 

090 

1  1.40 

2.80 

M  on 

CM 

o 

to 

d 

099 

8 

§ 

to 

o 

CO 

o 

to 

d 

8 

CO 

d 

o 

to 

o 

o 

CM 

§ 

d 

o 

CM 

V 

d 

000 

nnn 

37.53  1 

Fix. 

Watt. 

(W) 

o 

o 

CM 

1  200 

o 

o 

CM 

1  200 

I  200 

1  200 

o  c 
o  c 

CM  C 

200 

200 

o 

200 

o 

8 

200 

200 

002 

CM 

CO 

i— 

200 

200 

o 

o 

CM 

o 

o  c 
o  c 

CM  C 

^uu 

200 

Light 

Level 

(fc) 

m 

Light 

Level 

(lx) 

150 

g 

_J  o  u 

o 

U 

o 

O 

Q 

O 

O  C 

O 

O 

O 

O 

O 

O 

O 

O 

o 

O 

O 

O 

O 

O  C 

)  O 

B 

CM 

Oi 

o> 

to 

to 

?  « 

s 

CO 

28 

T- 

CSI 

CO 

to 

t- 

05 

O 

CM 

to 

CM 

GO 

00 

o 

o 

CM 

O 

O 

CM 

o 

o 

CM 

1200 

o 

o 

CM 

1200 

8  g 

1200 

1200 

o 

o 

o 

o 

CM 

1200 

1200 

o 

o 

CM 

1200 

F312 

1200 

1200 

1200 

1200 

o  c 
o  c 

<N  C 

1200 

1  New  Panel  | 

« 

$ 

? 

5 

3 

m 

Room 

No. 

- 

CM 

to 

lO 

to 

N 

oo 

05 

O 

yfm 

11A 

CM 

to 

o- 

m 

<o  ^ 

T-  T 

:  ® 

MHan  Ammunltfon  Plant  Limbed  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  D  C  -  Building  Lighting 

Building  D-41  R  -  Ramp  Lighting 

Alt  3  L  •  Loading  Lighting 

_ *  -  Non-Explosion  Proof  Fixtures 


Delta 

Fixture 

Cost 

$132  I 

($1,336)  1 

($1,336) 

m 

? 

'a- 

CO 

($2,936) 

Pi 

00 

tA 

($1,913) 

CM 

C- 

00_ 

in 

w 

($4,404) 

($3,381) 

CO 

CO 

to" 

m 

w 

Pi 

GO 

w 

NT 

CO 

CO 

($1,336) 

cT 

5_ 

$132 

($891) 

CM 

CO 

CM 

to 

($1,468) 

$1,500 

8 

CO 

to 

Delta 

Power 

(kWh) 

CN 

C5 

<*> 

CO 

co‘ 

1,045 

9 

o_ 

2,362 

CM 

h- 

V 

2,069 

CO 

o 

to" 

1,045 

? 

Pi 

7,085 

5.768 

5,768 

in 

Pi 

CO 

o 

cm" 

o 

3,134 

3,406 

CM 

h- 

2,089 

CN 

h* 

CM 

h- 

h*. 

2,362 

to 

to 

a 

tV-“ 

CO 

III 

CM 

CM 

O) 

xn 

CO 

1,359 

CO 

§ 

CO 

CO 

CO 

in 

CD 

CN 

CN 

I 

CD 

s. 

CO 

in 

o 

to 

m 

V 

00 

c» 

CO 

<o“ 

OO 

hw 

cm" 

00 

r- 

C- 

cm" 

to 

in 

CO 

o 

(7) 

to 

T- 

1,359 

1,586 

c«. 

CM 

CM 

8 

Pi 

r^ 

CM 

CM 

r- 

CM 

CM 

1,133 

30,723 

Baseline 

Power 

(kWh) 

00 

o> 

O) 

CO 

O) 

O) 

■O’ 

V 

1,498 

1,498 

<3) 

co“ 

6,989 

2,995 

4,992 

00 

Pi 

T” 

13,978 

00 

o' 

CD 

CO 

oo" 

CO 

00 

oo" 

00 

Pi 

2.995 

CM 

?> 

to 

O) 

'IT 

CM 

CD 

Pi 

'a-" 

CO 

0) 

C7> 

2,995 

oo 

CD 

CD 

00 

CD 

CD 

3.494 

CO 

in 

t~ 

oo" 

CD 

Wks/ 

Year 

CM 

CM 

to 

CN 

uo 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CN 

in 

CM 

in 

CN 

in 

CN 

in 

CN 

in 

CM 

in 

CM 

in 

CN 

in 

CM 

in 

CN 

in 

CN 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

m 

Hrs/ 

Week 

00 

rr 

00 

00 

00 

OO 

00 

00 

'T 

CO 

CO 

OO 

•a’ 

00 

CO 

CO 

'M' 

00 

00 

V 

CO 

oo 

00 

oo 

00 

a- 

oo 

a 

00 

a 

CO 

a 

00 

a 

New 

Fixture 

Cost 

</> 

s 

€0 

iA 

8 

c. 

to" 

$1,234 

s 

CM_ 

$3,085 

$6,169 

(D 

to 

cm" 

Pi 

iA 

$1,234 

$12,339 

in 

CM 

Pi 

iA 

s 

N- 

h-" 

iA 

s 

CN 

00 

to 

cm" 

iA 

CD 

o> 

CO 

iA 

8 

N-. 

CO 

iA 

Pi 

CO 

'T 

iA 

N. 

iA 

CO 

CO 

a 

CN 

iA 

iA 

CO 

IA 

to" 

iA 

$83,982  1 

^11 

o 

d 

m 

d 

9? 

in 

d 

8 

d 

d 

o 

in 

d 

o» 

o> 

d 

8 

d 

Pi 

CO 

d 

o 

CM 

d 

O) 

Pi 

Pi 

8 

d 

8 

d 

CO 

o 

d 

Pi 

in 

d 

Pi 

CO 

d 

O 

<- 

d 

§ 

d 

O 

d 

o 

d 

o 

in 

d 

CO 

a 

to 

Fix. 

Watt. 

(W) 

o> 

o> 

o> 

o> 

a> 

O) 

O) 

O) 

(3> 

<n 

0) 

Pi 

Pi 

Pi 

Pi 

<J> 

Pi 

Pi 

Pi 

Pi 

CJ> 

O) 

Pi 

Pi 

Pi 

Pi 

Pi 

Pi 

<3> 

Pi 

CM 

CO 

Pi 

Pi 

CD 

<J> 

CD 

CD 

Pi 

Pi 

8 

o> 

CD 

CD 

CD 

Light 

Level 

(fc) 

§ 

- 

CD 

CM 

CM 

in 

o 

"T 

c- 

CM 

o 

CM 

«n 

CM 

CM 

CM 

- 

CD 

c* 

- 

a 

n 

- 

in 

CO 

CO 

1 

o 

El 

X 

o 

o 

CL 

X 

O 

0. 

X 

o 

h- 

0. 

X 

o 

0. 

X 

o 

a 

X 

o 

0. 

X 

o 

& 

X 

o 

N. 

a. 

O 

c- 

CL 

X 

o 

1^ 

CL 

X 

o 

h- 

0. 

X 

o 

a 

X 

O 

1*^ 

0. 

X 

o 

c- 

0- 

X 

00  I 
o 

CM 

Ul 

o 

0. 

X 

o 

r*- 

0. 

X 

o 

c- 

0. 

X 

o 

0. 

X 

o 

0. 

X 

o 

0. 

X 

o 

CL 

X 

Total 

Baseline 

Cost 

? 

r^ 

$2,365 

$2,365 

00 

CO 

CO 

00 

iA 

N. 

s_ 

CO 

CO 

CN 

co" 

*A 

$1,577 

in 

o 

cm" 

iA 

00 

CO 

iA 

$6,467 

o 

in 

CO 

iA 

220>$ 

cm 

CN 

o 

’T 

iA 

00 

OO 

iA 

N. 

r*. 

in 

to 

CO 

iA 

$2,365 

$2,405 

§ 

iA 

in 

Pi 

a 

r^ 

iA 

CD 

a 

$1,500 

$50,175  1 

ill 

o 

d 

o 

CO 

o 

CO 

S 

d 

8 

d 

i 

O 

00 

CM 

o 

CM 

8 

CM 

o 

CO 

d 

o 

CO 

in 

a 

CM 

CO 

? 

to 

O 

CO 

d 

o 

CM 

T* 

to 

d 

o 

00 

r“ 

o 

o 

CM 

o 

a- 

d 

8 

8 

d 

? 

d 

? 

r 

39.33  1 

itt 

o 

8 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

O 

O 

CM 

O 

O 

CM 

§ 

i 

8 

CN 

s 

CM 

8 

CM 

o 

o 

CN 

io 

;0 

CM 

8 

CM 

8 

CN 

CM 

to 

T- 

O 

O 

CN 

O 

O 

CN 

o 

o 

CM 

O 

o 

CM 

o 

o 

CM 

o 

o 

CM 

8 

CN 

Light 

Level 

(fc) 

Light 

Level 

(lx) 

i 

O 

(O 

^  O  Q 

o 

o 

o 

O 

o 

O 

O 

O 

u 

o 

O 

O 

o 

O 

o 

O 

o 

O 

O 

O 

O 

O 

O 

U 

§ 

CM 

o> 

Oi 

fO 

CO 

K 

CO 

o 

CO 

CO 

CM 

r- 

CN 

h- 

c- 

CO 

CO 

- 

Pi 

O 

CM 

CO 

CM 

CM 

IV- 

|V- 

<D 

Type 

O 

S 

o 

s 

o 

o 

CN 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

o 

o 

CN 

o 

o 

o 

§ 

O 

§ 

O 

§ 

O 

S 

o 

o 

o 

o 

CN 

o 

s 

o 

o 

CN 

CM 

T~ 

CO 

LL 

o 

o 

CN 

o 

o 

CN 

O 

O 

CN 

o 

o 

CN 

O 

o 

CM 

O 

O 

CN 

O 

0 

1 

S. 

1 

z 

8 

■p 

Room 

No 

- 

CM 

CO 

’ir 

CD 

r-- 

< 

h- 

00 

Pi 

o 

- 

< 

CM 

CO 

a' 

in 

CO 

h- 

CO 

T” 

O 


( 


> 


11/8/94 


sia 

00 

OJ 

CO 

o> 

to 

Q> 

W 

to 

T- 

to 

w 

n 

r* 

to 

ft 

•O’ 

r«. 

CN 

CN 

w 

to 

CN 

to 

W 

8 

n 

T- 

to 

w 

f 

in 

•O’" 

r“ 

to" 

($2,587) 

IN. 

OO 

in 

CN 

m 

T- 

to 

to 

CN 

to 

1 

8 

■O’^ 

00 

o> 

to 

CN 

to 

W 

00 

Oi 

CD 

O) 

CO 

T-_ 

1 

$1,500 

8 

CN 

■V" 

CN 

■i 

iBi 

;d 

r- 

to 

O 

to 

to" 

to 

lO 

° 

to 

s 

V 

00 

to 

CN 

o 

O 

CN 

to 

■O’ 

to" 

1 

IS 

to 

m 

a> 

r- 

m 

r*.' 

CN 

OO 

in 

CN 

CO 

in" 

1 

o 

CN 

1 

CO 

■O’ 

to" 

to 

IN. 

fN- 

IN^ 

O 

CN 

1 

1 

I 

S 

OO 

IN." 

to 

Ilf 

Q.  £  S. 

CN 

<N 

CN 

to 

to 

<o_ 

to 

to 

to 

? 

'C 

CN 

o> 

OO 

CO 

to 

in 

? 

to 

O’ 

O’ 

xr~ 

CN 

CO 

CO 

to’ 

to 

to 

CO 

CN 

to 

CN 

1 

o> 

OO 

to 

CN 

m 

I 

1 

1 

j 

CN 

o 

to 

o" 

to 

0)  ^ 

1  1  ^ 

1 

1 

1 

1 

1 

00 

O) 

T- 

00 

r^ 

O) 

to" 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

to 

in 

oo" 

o 

g9 

■■ 

1 

B 

1 

1 

B 

1 

1 

B 

B 

1 

B 

B 

B 

1 

1 

I 

1 

1 

1 

§ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

B 

B 

2 

il 

Li. 

8. 

X 

i 

42 

lO 

1 

1 

1 

1 

1 

I 

in 

in 

CO 

to" 

iA 

CN 

O 

lO 

o_ 

5 

CN 

to" 

tn 

O) 

o 

to 

to" 

g 

CO 

to" 

o 

to 

o 

CN 

cn" 

to 

to 

«/> 

1 

s 

CN 

CN 

to 

t- 

42 

m 

tn 

in 

in 

w 

s 

In. 

CN 

1 

in 

'T 

IN, 

tA 

1 

1 

1 

1 

1 

1 

1 

1 

to 

d 

to 

in 

d 

tN 

to 

d 

S 

d 

to 

to 

d 

g 

d 

g 

d 

8 

d 

in 

»“ 

CN 

Q 

I 

i 

I 

CN 

to 

OD 

OO 

o> 

00 

O) 

OO 

O) 

00 

o> 

CO 

Oi 

OO 

CD 

CO 

1 

1 

1 

1 

■ 

B 

1 

B 

B 

1 

fl 

B 

9 

1 

9 

9 

_J 

in 

CO 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

75  •§- 

m 

to 

to 

CN 

</> 

lO 

to 

to 

<N 

</> 

to 

CO 

1^ 

*A 

00 

00 

to 

S_ 

to 

to 

CN 

to* 

c«- 

LO_ 

m 

8 

CN 

tA 

OO 

OO 

h- 

<A 

8 

CO 

M 

8 

CO 

tn 

CN 

3 

5 

tN 

O 

^r" 

00 

OO 

IN. 

tA 

fN- 

In 

Zi 

to 

to 

w 

in 

to 

to 

CN 

«» 

in 

o 

N’ 

U 

a> 

tr 

IN. 

IN. 

in 

Si 

r-. 

t^ 

O) 

■N- 

1^ 

5 

8 

in 

m 

r^ 

o" 

m 

^11 

i 

d 

o 

00 

T- 

s 

8 

d 

o 

to 

d 

8 

8 

CN 

8 

8 

CN 

8 

d 

8 

iri 

8 

vf 

8 

to 

8 

to 

o 

to 

d 

CO 

d 

o 

<p 

S 

CN 

8 

d 

8 

8 

d 

8 

d 

8 

B 

to 

to 

d 

to 

I 

I 

1 

1 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

1 

I 

1 

I 

1 

I 

I 

I 

I 

I 

B 

B 

asetine  Fi 

1^ 

1 

1 

1 

B 

B 

B 

B 

B 

B 

B 

B 

9 

1 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

1 

1 

1 

1 

B 

I 

B 

B 

I 

B 

1 

9 

9 

1 

B 

B 

B 

B 

Bl 

B 

B 

B 

B 
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Manufacturing/Assembty  Line  0  C  -  Building  Lighting 

Building  D-41  R  -  Ramp  Lighting 

Alt  6  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 

CO 

CO 

(/> 

to 

<N 

tA 

(O 

CN 

*A 

$85 

lO 

(D 

iA 

CN 

CJ> 

CO 

CO 

CO 

iA 

o 

h- 

CO 

r^ 

CN 

iA 

to 

CO 

iA 

CO 

c^ 

to 

r.. 

to 

iA 

CO 

CO 

iA 

CD 

CO 

O' 

iA 

to 

CD 

iA 

$170 

CN 

iA 

d- 

to 

CN 

iA 

$276 

CO 

CO 

iA 

o 

$63 

$63 

$192 

$5,463  1 

""TotSI — 

Maintenance 

Cost 

O) 

CO 

CO 

y- 

oo 

CO 

iA 

CO 

CO 

iA 

"O- 

CD 

iA 

CO 

CO 

iA 

to 

D- 

«A 

CO 

CO 

CO 

iA 

to 

ft 

iA 

CN 

00 

CN 

iA 

to 

CN 

CN 

iA 

to 

CN 

CN 

iA 

CD 

CO 

iA 

to 

iA 

O 

X- 

iA 

$113 

CO 

iA 

CD 

to 

iA 

CD 

CD 

iA 

O' 

s 

$2,545  1 

Yearly 

Cleaning 

Cost 

CD 

CN 

lO 

1A 

CN 

lO 

4^ 

r** 

'T 

iA 

00 

iA 

to 

CO 

iA 

T“ 

CO 

iA 

h.. 

iA 

CO 

T- 

iA 

to 

o 

5» 

to 

O 

h- 

iA 

to 

CO 

iA 

CO 

iA 

CN 

to 

iA 

CO 

iA 

CD 

iA 

to 

CO 

iA 

S 

CD 

iA 

O' 

O' 

iA 

CO 

CD 

Yearly 

Cleaning 

Count 

CO 

Q 

O 

CN 

o 

CN 

d 

h- 

d 

CO 

CO 

CO 

CO 

CN 

r^ 

d 

cd 

O 

td 

o 

TT 

5 

d 

CO 

CO 

d 

o 

oi 

CO 

CN 

CO 

d 

CO 

CO 

d 

CO 

d 

N; 

r“ 

Yearly 

Reballast 

Cost 

CN 

CN 

*A 

CN 

CN 

iA 

iA 

D- 

iA 

OO 

CO 

CO 

iA 

to 

to 

CN 

iA 

iA 

CN 

iA 

(O 

'V 

iA 

CO 

iA 

h- 

iA 

CN 

iA 

CN 

CN 

iA 

to 

CN 

iA 

'tr 

iA 

XT 

S 

iA 

O- 

iA 

CD 

iA 

$488  1 

Yearly 

Reballast 

Count 

o 

d 

d 

d 

o 

d 

o 

d 

d 

CN 

d 

d 

d 

O 

d 

CO 

d 

CN 

d 

CN 

d 

O 

d 

d 

O 

d 

d 

d 

o 

d 

d 

o 

d 

o 

d 

d 

Yearly 

Relamping 

Cost 

(D 

iA 

CD 

CO 

tA 

CD 

CO 

iA 

CO 

CO 

CN 

CO 

iA 

to 

CO 

iA 

CO 

CN 

iA 

lO 

iA 

CO 

iA 

o> 

CN 

r- 

iA 

1^ 

CD 

iA 

h«- 

1^ 

iA 

N- 

iA 

CO 

iA 

CO 

CN 

iA 

CO 

iA 

CD 

CO 

iA 

to 

iA 

CO 

iA 

CD 

CN 

iA 

CD 

iA 

CO 

iA 

CN 

CO 

iA 

O' 

h- 

oo 

iA 

Yearly 

Retamping 

Count 

d 

a> 

d 

Oi 

d 

CO 

d 

CO 

d 

d 

to 

J 

CO 

d 

q 

CO 

d 

O 

(d 

CN 

CN 

CO 

CO 

CO 

d 

CO 

d 

CN 

d 

O) 

d 

q 

d 

CO 

d 

T” 

d 

d 

d 

1 

Lamp 

Life 

(Hours 

00991  1 

1  16800 

I  16800 

00991.  1 

1  16800 

o 

o 

CO 

CO 

!  16800 

o 

o 

CD 

CO 

o 

o 

CO 

CO 

16800 

o 

o 

00 

CD 

16800 

o 

O  i 
CO  1 
CO 

t- 

16800 

o 

o 

CD 

CO 

16800 

O 

o 

o 

tr 

o 

o 

CO 

CO 

16800 

o 

o 

CO 

CO 

o 

o 

CD 

CO 

▼“ 

o 

o 

CO 

CD 

o 

o 

CO 

CO 

V 

o 

o 

CO 
CO  1 

1 

Lamps 

per 

Fixture 

- 

- 

- 

- 

- 

- 

- 

1 

- 

- 

r- 

- 

- 

- 

- 

CN 

- 

- 

- 

- 

- 

- 

- 

Operating 

Hrs/Year 

2496 

2496 

CO 

? 

CN 

s 

s 

CO 

? 

CN 

CO 

CN 

2496 

s 

CO 

CN 

CO 

CN 

CO 

CN 

CO 

CD 

tr 

CN 

CO 

CD 

CN 

CO 

CD 

CN 

CD 

CN 

1 

CN 

CO 

CD 

-N- 

CN 

CO 

CN 

CO 

? 

CN 

CO 

CD 

'T 

CN 

CO 

CD 

■N- 

CN 

1 

CN 

CO 

CD 

O' 

CN 

CD 

? 

CN 

i 

0 

0 

O 

O 

o 

o 

o 

o 

O 

o 

!o 

O 

o 

O 

O 

o 

O 

O 

O 

o 

U 

O 

O 

o 

o 

o 

- 

CO 

CO 

CN 

CN 

lO 

o 

h.. 

CN 

o 

CN 

to 

CN 

CN 

CN 

- 

CO 

- 

- 

to 

CO 

CO 

1 

HP50 

o 

in 

0. 

I 

HP50 

O 

to 

0. 

I 

o 

£ 

T 

HP50 

o 

to 

a 

X 

o 

to 

CL 

X 

O 

’X 

O 

to 

0. 

X 

O 

to 

CL 

X 

o 

to 

CL 

X 

O 

£ 

X 

O 

£ 

I 

OQcJH 

o 

to 

0. 

X 

OO 

o 

u! 

o 

£ 

X 

o 

£ 

z 

o 

to 

0. 

X 

OScdH 

o 

£ 

z 

o 

£ 

X 

o 

£ 

z 

Building  Total  [ 

Room 

No. 

CN 

CO 

TT 

lO 

CO 

< 

CO 

CD 

o 

< 

•i- 

CN 

CO 

in 

lf> 

T- 

to 

Dw 

oo 

-r- 

Vn 

(vJ 


8  ^ 

|s>pl 
Pisli 
3|||§|l 
iil^i 


g  i  I  ^ 
ii  I  tn  < 


New  Panel _ _ _ $1,500 _  $1,500 

Building  Total  I  62  I  .  |  |  |  15.55  |  $2,297  |  $48  |  $1,161  |  24  4.60  |  $18,509  j  '  38.6^  11,981  50,799  $22,015 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  ♦  Belt  Lighting 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  H  C  -  Building  Lighting 

Building  H-1 1 1  R  -  Ramp  Lighting 

Alt  5  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  ♦  Belt  Lighting 

Manufacturing/Assembly  Line  H  C  -  Building  Lighting 

Building  H-1 1 1  R  -  Ramp  Lighting 

Alt  6  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  H  C  -  Building  Lighting 

Building  H-1 1 5-1 ,2,3  R  -  Ramp  Lighting 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  •  Belt  Lighting 

Manufacturing/Assembly  Line  H  C  -  Building  Lighting 

Building  H-1 15-1 .2.3  R  -  Ramp  Lighting 

Alt  4  L  -  Loading  Lighting 

_ _ *  -  Non-Explosion  Proof  Fixtures 
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o 

OO 

CN 

CN 

in 

CO 

to 

CO 

o 

CN 

- 

O) 

CD 

CN 

CD 

CD 

n 

1 

B 

B 

B 

B 

1 

B 

B 

B 

1 

B 

QC 

DC 

QC 

QC 

DC 

o 

O 

O 

O 

O 

DC 

QC 

O 

O 

O 

■I 

B 

I 

B 

I 

B 

B 

B 

B 

B 

B 

B 

CO 

O) 

tn 

CO 

CO 

to 

X 

O) 

CO 

- 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

[I 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

CO 

o 

CN 

UL 

MH70 

MH70 

MH70 

o 

N. 

I 

S 

MH70 

F208 

MH70 

1 

1 

B 

B 

B 

B 

B 

1 

B 

1 

B 

B 

B 

Bl 

B 

B 

B 

B 

B 

T- 

DC 

LR2_ 

CO 

DC 

o 

DC 

c 

ig 

CN 

CO 

B 

B 

1 

B 

1 

1 

fl 

B 

B 

B 

B 

B 

B 

Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  >  Belt  Lighting 

Manufacturing/Assembly  Line  H  C  -  Building  Lighting 

Building  H-1 15*1 .2.3  R  -  Ramp  Lighting 

Alt  4  L  -  Loading  Lighting 

*  -  Non*Exploslon  Proof  Fi)(tures 


F.C. 

0.52 

15.14 

0.52 

1  606 

9.39 

0.52 

99'S 

5.66 

12.09 

14.97 

26.24 

CM 

O 

CO 

12.80 

o> 

CO 

CM 

MT 

d 

MT 

00 

to 

1^ 

1^- 

cb 

44.09 

CM 

CM 

(h 

1.57 

B 

G 

U- 

lL 

J 

-j 

060 

060 

060 

060 

060 

o 

Oi 

d 

060 

o 

O) 

d 

060 

0.90 

0.90 

060 

0.90 

0.90 

0.90 

o 

0> 

d 

060 

o 

CD 

d 

O 

CD 

d 

o 

o> 

d 

Total 

Lumens 

o 

o 

o 

116000 

4000 

o 

o 

o 

CM 

h- 

72000 

4000 

o 

o 

o 

00 

o 

o 

o 

to 

o 

o 

o 

to 

CO 

12000 

4000 

4000 

o 

o 

o 

MT 

12000 

16000 

o 

o 

o 

o 

MT 

12000 

Lumens/ 

Lamp 

o 

s 

4000 

4000 

o 

o 

o 

4000 

4000 

4000 

4000 

o 

o 

9 

o 

o 

o 

8 

MT 

o 

s 

MT 

4000 

4000 

4000 

4000 

4000 

4000 

4000 

o 

8 

MT 

Lamps/ 

Fixture 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

r- 

- 

- 

- 

- 

- 

IT 

d 

0.324 

'T 

CM 

to 

d 

0.324 

CM 

to 

d 

0.324 

0.324 

CM 

d 

0.138 

OO 

to 

CM 

d 

0.295 

0.256 

0.301 

§ 

d 

tn 

T- 

"r- 

d 

0.115 

0.115 

0.212 

00 

to 

t— 

d 

0.326 

0.326 

Reflectance 

«= 

o 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

O 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

CM 

o 

to 

o 

to 

o 

to 

o 

to 

%oe 

o 

to 

O 

CO 

O 

to 

O 

to 

o 

CO 

O 

CO 

o 

to 

o 

to 

o 

to 

o 

CO 

O 

to 

O 

to 

O 

CO 

O 

to 

o 

to 

O 

to 

O 

to 

o 

to 

o 

to 

O 

to 

O 

CO 

o 

! 

o 

to 

o 

to 

2? 

o 

to 

o 

CO 

o 

CO 

o 

to 

o 

CO 

o 

CO 

o 

to 

O  ! 
to  1 

i 

o 

to 

o 

to 

o 

CO 

o 

to 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

to 

o 

to 

o 

to 

o 

to 

o 

to 

o 

to 

t  Room  Data 

R.C.R. 

o> 

oo 

CN 

o 

CO 

CM 

O) 

CO 

CM 

CD 

CO 

CM 

o» 

00 

CM 

o> 

00 

CM 

CD 

00 

CM 

m 

Mr 

ai 

CO 

00 

00 

to 

CO 

oo' 

00 

CO 

to 

CD 

to 

MT 

MT 

to 

to 

(N 

MT 

to 

to 

in 

h- 

CO 

o> 

11.77 

to 

to 

13.73 

11.67 

CO 

m 

in 

CM 

N-' 

CO 

00 

CM 

to 

00 

CM 

to 

00 

CM 

Area 

(SO 

o 

tN 

CM 

O 

CM 

CM 

O 

■O' 

CM 

CM 

9 

CM 

CM 

O 

Mr 

CM 

CM 

O 

MT 

CM 

CM 

o 

MT 

CM 

CM 

lO 

to 

t- 

CM 

ID 

to 

CM 

in 

to 

CM 

in 

to 

o 

MT 

CM 

O 

MT 

to 

to 

|v. 

r- 

o 

00 

o 

T“ 

m 

o 

CO 

r- 

m 

o 

»- 

h- 

1^ 

rv 

00 

o 

r- 

in 

CO 

CM 

in 

in 

CM 

in 

CM 

CM 

2252  I 

CM 

in 

CM 

CM 

Width 

(feet) 

CO 

CM 

CO 

CM 

00 

CM 

CO 

CM 

CO 

CM 

OO 

CM 

00 

CM 

- 

GO 

CO 

CO 

CO 

OO 

00 

CO 

to 

CD 

m 

oi 

m 

tb 

m 

<x> 

CD 

in 

in 

in 

00 

CM 

in 

ob 

CM 

in 

oc> 

CM 

Length 

(feet) 

O 

CO 

O 

CO 

O 

CO 

O 

CO 

O 

00 

O 

CO 

O 

CO 

to 

MT 

Mr 

MT 

MT 

MT 

|Mr 

O 

to 

o 

CO 

CM 

CM 

in 

to 

in 

to 

O 

CM 

- 

CD 

CD 

CN 

h- 

MT 

CD 

CD 

fv 

CD 

IV. 

0 

0 

O 

o 

O 

o 

O 

O 

o 

O 

o 

O 

O 

q: 

QC 

(T 

q: 

a 

O 

O 

O 

o 

o 

OC 

a: 

O 

O 

o 

lO 

r“ 

o> 

CM 

- 

00 

00 

CO 

*- 

CM 

Mr 

- 

- 

to 

Oi 

in 

CO 

<? 

in 

X 

o 

to 

- 

- 

- 

- 

- 

to 

O’ 

o 

CO 

Type 

T“ 

X 

o> 

o 

h* 

X 

S 

MH70 

o 

r^ 

X 

o' 

r^ 

X 

2 

o 

h* 

X 

2 

CM 

S 

MH70 

O 

IV. 

X 

2 

o 

X 

2 

CM 

to 

LL 

CM 

T- 

to 

u. 

o" 

rv 

X 

2 

o 

X 

2 

o 

X 

2 

MH70 

MH70 

CM 

r- 

co 

ll 

MH70 

MH70 

CM 

l2 

o 

fv. 

X 

2 

MH70 

o’ 

IV. 

X 

2 

CM 

CM 

LL 

o 

fv. 

X 

2 

MH70 

li 

c 

is 

'5 

CQ_ 

- 

CM 

to 

E 

CM 

cr 

to 

q: 

O 

(T 

c 

ID 

D 

m 

CM 

to 

Mf 

in 

to 

00 

0> 

11/8/94 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/ Assembly  Line  H  C  -  Building  Lighting 

Building  H-1 15-1 ,2,3  R  -  Ramp  Lighting 

Aft  6  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


F.C. 

1 

0.77 

22.23 

h- 

r^ 

d 

O 

<D 

CO 

8 

CO 

0.77 

1 

I 

1 

1 

00 

iv! 

s 

CM 

CM 

oo 

CO 

CO 

1 

CO 

00 

5.77 

00 

00 

0 

II 

u 

64.79 

7.67 

o 

CO 

CM 

LLF. 

a> 

d 

MT 

<Ji 

d 

O) 

d 

o> 

d 

0.94 

O) 

d 

a> 

d 

<Ji 

d 

C7> 

d 

Oi 

d 

'cr 

(3) 

d 

C3) 

d 

cr> 

d 

O) 

d 

c 

c 

T  rr 
Ji  a> 
3  d 

0.94 

0.94 

cn 

d 

Total 

Lumens 

3600 

o 

o 

3600 

o 

o 

CO 

o 

o 

CD 

o 

o 

CO 

CO 

o 

8 

o 

o 

o 

o 

CO 

o 

o 

o 

CD 

CO 

8 

CD 

CO 

c 

c 

c 

c 

5  o 

?i 

14400 

36000 

10800 

Lumens/ 

Lamp 

8 

<o 

CO 

8 

<D 

<0 

8 

CD 

CO 

8 

CD 

CO 

8 

CD 

CO 

8 

CD 

CO 

8 

CD 

CO 

o 

o 

CD 

CO 

3600 

0090 

3600 

o 

o 

CO 

CO 

o 

o 

CO 

CO 

8 

CD 

CO 

1 

c 

c 

Cl 

c 

8 
0  CO 
O  CO 

3600 

3600 

3600 

3 

Lamps/ 

Fixture 

- 

-  r- 

- 

Fixture  Dat< 

au. 

s 

d 

S 

d 

o 

lO 

d 

o 

CO 

d 

8 

d 

1 

CD 

O) 

d 

0.214 

CM 

d 

CO 

S? 

d 

CO 

o 

rr 

d 

CO 

!? 

d 

0.325 

0.178 

0.178 

0 

h 

c 

U.  1  f  o 

0.333 

CO 

CD 

CN 

d 

o 

r 

in 

d 

0.510 

I 

I 

I 

1 

I 

1 

I 

o 

CN 

o 

CM 

o 

CM 

SP 

# 

8 

o 

CN 

o 

CM 

o 

CM 

o 

CM 

eP  ( 

8  J 

e  SI? 

o 

CM 

o 

CN 

2? 

o 

CM 

o 

CM 

<u 

1 1 

I 

1 

1 

1 

1 

I 

1 

I 

1 

1 

o 

CO 

o 

CO 

o 

CO 

30% 

%oe 

o 

CO 

O 

CO 

o 

CO 

O 

CO 

_J 

O 

CO 

o 

CO 

^  2 
o  c 

CO  r 

?  ^ 
3  O 
0  CO 

O 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

%oc 

30% 

o 

CO 

o 

CO 

%oe 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

^  2 
o  c 

CO  c 

30% 

o 

CO 

%0C 

o 

CO 

_ 

o 

CO 

R.C.R. 

CJ> 

GO 

CN 

O) 

00 

CN 

o> 

(D 

CN 

O) 

00 

CN 

a> 

00 

CM 

lO 

cn 

CO 

oo 

cd 

CD 

CD 

00 

CD 

CO 

CO 

CD 

CO 

TT 

CO 

CD 

CM 

CO 

CO 

h- 

ih 

h- 

CO 

11  77 

CO 

r-. 

cd 

CO  h 
N.  Cl 

cd  T 

3  ^ 

<  in 
I  in 

p«- 

CM 

r>i 

CO 

00 

CM 

CO 

CD 

CM 

(0 

00 

CM 

j _ 

iS 

Q  £ 

E  < 

8 

O 

CN 

CM 

O 

V 

CN 

CN 

O 

CN 

CN 

o 

V 

CN 

CN 

o 

CM 

CN 

O 

CN 

CN 

o 

CN 

CN 

lO 

CD 

CM 

m 

CO 

CN 

m 

CO 

CN 

ID 

CO 

o 

CM 

O 

CO 

CO 

c«- 

o 

00 

o 

in 

o 

CO 

in 

o 

<1 

-  5 

3  in 

3  CO 
-  CM 

m 

in 

CM 

in 

CM 

CN 

CN 

in 

CM 

CM 

CN 

m 

CM 

CM 

- 

Width 

(feet) 

1 

1 

1 

1 

a 

B 

I 

I 

B 

CO 

oo 

oo 

00 

oo 

CO 

00 

in 

C3> 

tn 

C3) 

in 

oci 

s« 

D  in 

in 

in 

00 

CM 

in 

00 

CM 

in 

00 

CN 

1 

Length 

(feet) 

1 

1 

1 

I 

i 

? 

? 

o 

CO 

8 

CN 

CM 

in 

CO 

in 

CO 

o 

CN 

- 

O) 

o>  $ 

M 

- 

T- 

O) 

h- 

C7> 

P> 

i 

n 

m 

a 

B 

a 

1 

1 

B 

B 

B 

o 

o 

O 

q: 

ct: 

(r 

tr 

0^ 

O 

O 

O 

O  C 

)  tr 

(T. 

O 

O 

O 

■1 

r- 

in 

± 

B 

1 

B 

1 

s 

D 

B 

B 

- 

CO 

CJ> 

in 

« 

CO 

in 

r- 

X 

O) 

CO 

-  CO 

'cr 

o 

CO 

Type 

1 

1 

1 

1 

1 

I 

1 

1 

o 

iO 

a 

E. 

00 

o 

CN 

UL 

oo 

o 

CN 

U. 

HP50 

o 

lO 

GL 

X 

HP50 

HP50 

o 

in 

0. 

X 

00 

o 

CN 

Li. 

HP50 

HP50 

®  c 
o  ir 

,CN  Q 

li.  3 

HP50 

HP50 

oo 

o 

CN 

Li. 

o' 

in 

0. 

X 

HP50 

w 

1 

B 

1 

1 

1 

1 

B 

B 

B 

CO 

t— 

q: 

CN 

tr 

CO 

cr 

O 

QC 

c 

p 

d 

m 

- 

CN 

CO 

in  cc 

N. 

00 

o> 

I 


\L 


o)  .g  ' 

r=  c 


S’  ra  - 


"  .2>  « 


l.i’i.i 

*s  j=  E  1 

V  3  (O 

CD  CD  a:  J 

CD  6  QC  - 


‘S- 

m 


8 


CO 

8 

UJ 

li 

C  i3 

I  g 


CN 


I  I 

c  3>  “2  <u 
^  ^  t-  c 


e 

E  ^ 
<  i5 


c  1  .= 


3  X  ® 


._  CD 

S 


•■=  «5  - 
5  2  CD  < 


total 

Maintenance 

Cost 

$82 

$1,672 

CM 

00 

$1,061 

s 

o 

$33 

CM 

CO 

CO 

$122 

$245 

CO 

CO 

$122 

$367 

i 

CO 

CM 

CN 

CN 

CM 

r- 

co 

CO 

w 

$82 

CN 

CD 

CO 

CO 

T- 

co 

CN 

00 

CO 

CM 

CM 

v 

co 

$163 

'O' 

■O' 

CO 

tv. 

m 

CO 

■O' 

o 

CN 

CO 

$6,776  1 

Yearly 

Cleaning 

Cost 

o 

to 

CN 

iA 

o 

5 

$136 

CD 

CO 

Ol 

$10 

$16 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

s 

O' 

CO 

$26 

CO 

W 

CO 

to 

CO 

CO 

o 

55 

o 

CO 

CO 

o 

55 

CO 

V 

CM 

CO 

$25 

CO 

tv 

CO 

$26 

$923  1 

Yearly 

Cleaning 

Count 

h- 

d 

13.7 

1^ 

d 

rs. 

d 

r^ 

c6 

q 

d 

q 

o 

CM 

CO 

d 

0.3 

q 

o 

CO 

q 

q 

CO 

d 

h- 

d 

d 

CO 

d 

ro 

q 

CO 

CO 

tv 

tv 

Yearly 

Reballast 

Cost 

o 

</> 

o 

o 

iA 

O 

o 

CO 

m 

o 

CO 

o 

CO 

o 

CO 

CN 

CO 

CN 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

o 

CO 

CN 

CO 

o 

CO 

o 

CO 

CN 

CO 

o 

CO 

o 

to 

O 

CO 

CO 

CO 

o 

CO 

o 

to 

tv 

Yearly 

Reballast 

Count 

o 

d 

o 

d 

O 

d 

00 

00 

d 

O’O 

O'O 

o 

d 

00 

o 

d 

o 

d 

o 

d 

00 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

o 

d 

d 

o 

d 

O'O 

Yearly 

Relamping 

Cost 

CO 

yn 

$924 

CM 

O) 

o 

c/» 

$71 

$107 

$213 

m 

CO 

in 

CO 

N. 

o 

CO 

$320 

00 

h- 

CO 

$107 

o 

CO 

to 

CO 

CO 

$71 

<n 

CO 

CO 

o 

CO 

CM 

to 

$13 

CO 

Ol 

O' 

to 

oo 

tv 

CD 

CO 

CO 

in 

CO 

Yearly 

Relamping 

Count 

ir- 

j 

1  146.2 

t- 

I  92.7 

I  92.7 

in 

d 

J 

1  10.7 

CM 

CN 

d 

CN 

d 

d 

VZZ 

CD 

1— 

J 

d 

CM 

d  ; 

h-’ 

CN 

d 

tv. 

d 

CO 

t^ 

d 

CJl 

o> 

■^ 

00 

Ni 

Lamp 

Life 

(Hours 

1  700 

o 

o 

o 

o 

r^ 

I  700 

o 

o 

I  14000 

o 

o 

I  700 

1  700 

o 

o 

o 

y- 

o 

o 

o 

o- 

00/  1 

o 

o 

r- 

o 

o 

00/ 

o 

o 

r'- 

o 

o 

o 

O' 

T- 

o 

o 

h- 

o 

o 

14000 

o 

o 

700 

o 

o 

rv 

o 

o 

o 

O' 

700  1 

O 

O 

tv 

Lamps 

per 

Fixture 

- 

- 

- 

- 

- 

CM 

- 

- 

- 

<o 

CO 

- 

- 

- 

- 

- 

eo 

- 

- 

CO 

- 

- 

- 

CN 

n 

- 

6pe  rating 
HrsA'ear 

1  2496 

1  2496 

1  2496 

I  2496 

I  2496 

I  2496 

2496 

2496 

1  2496 

1  2496 

2496 

CO 

o> 

CN 

2496 

2496 

CO 

a> 

O' 

CM 

S 

CO 

O) 

O' 

CN 

CD 

Ol 

CO 

Ol 

o- 

CN 

CD 

? 

CN 

2496 

CO 

Ol 

O- 

CM 

CO 

Ol 

O' 

CN 

CD 

Ol 

S 

Ol 

■O' 

CN 

CO 

O) 

'T 

CN 

-J  o  o 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

q: 

OC 

(r 

a 

IT 

O 

O 

o 

O 

O 

(r 

oc 

O 

O 

O 

B 

CM 

CM 

CO 

CM 

CO 

CM 

CO 

CM 

CO 

CO 

- 

- 

CO 

o> 

lO 

CO 

CO 

- 

CN 

CN 

T- 

CN 

CO 

V 

m 

■O' 

tv 

8. 

lO 

t— 

1"  ■ 

O 

o 

CM 

1200 

1200 

I200 

O 

O 

CN 

F212 

1200 

I200 

1200 

F312 

F312 

1200 

o 

o 

CN 

1200 

o 

o 

CN 

<n 

in 

1200 

F312 

O 

O 

£f 

O 

o 

CM 

F312 

1200 

1200 

1200 

F212 

1200 

1200 

[Building  Total  | 

Room 

No. 

u. 

o> 

c 

is 

5 

m 

- 

CM 

CO 

5 

CN 

d: 

CO 

OC 

X  ' 

O) 

c 

ig 

'5 

QD 

- 

CN 

CO 

O' 

m 

CO 

rv. 

ao 

Ol 

i 

1 

I 


m  CD 

moo: 


(j) 

g 

oi 

«  0} 

5! 

^  I  « 
s 

.2  <  T 

Its 

I  2  i 

<  §  g> 

a  1  S  ^ 

•—  ra  ZJ  ii 

S  2  CD  < 


^  ft. 


If  f  I 
J  5 


•5 

il 

I 

^Ql 


-J  o>  9- 
CL  .2  ,5 
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Building  H-1 15-3 

o 

IO 

0. 

X 

00 

o 

CM 

LL 

o 

£ 

X 

o 

lO 

a 

X 

CO 

o 

u! 

o 

to 

CL 

X 

o 

lO 

0. 

X 

o 

lO 

0. 

X 

00 

o 

u! 

o 

to 

a 

X 

o 

£ 

I 

Building  Total  | 

E  . 

8  i 

a 

X 

O) 

c 

■p 

Z3 

CD_ 

- 

CM 

CO 

£ 

CM 

a 

CO 

cc 

y- 

CM 

CO 

lO 

CO 

CO 

at 

X 


s 


I 

?o>i  sl 


C  .2>  £  O) 


?8- 

I 


CD  o  tr  -j  • 


Ui 

^  O 
^  0) 
E 


0.  lu 


.9  ^ 


c  OJ 


-  .£  T- 

11^ 

< 


I  I  II 


w  C  -5 

=  (0  3  4- 

s  2  m  < 


z 


c» 

•E  C0  . 


.  £  S 


E 

^  0)0.1 

Sit 

CD  CC 


CD 

CD  o  q: 


J  z 


CO 

0) 

c 

UJ 

^  O 

.-S  <u 

II 

^  £ 

Q.  Q) 


I  2  6 

I I  g> 

i  iS< 

is  2  m  ' 


1  Comparison  | 

Delta 

Fixture 

Cost 

CO 

C7> 

5» 

€0 

O) 

s 

$198 

/CCOyl\ 

fS 

s 

($4,435)  1 

$198  1 

TT 

CO 

CO 

CO 

($1,281) 

o 

CD 

CD 

s 

CM_ 

T- 

w 

$198 

s.^ 

($2,554) 

($1,533) 

$1,500 

($17,247) 

Delta 

Power 

(kWh) 

I  776 

CO 

hw 

N. 

CO  U 
N.  ^ 
h-  T 

s 

CO 

CO 

CM 

CM 

T- 

776 

175 

100 

1,053 

1.884 

o 

o 

776 

004 

277 

to 

00 

CO 

831 

15.408 

Prpsd 

Power 

(kWh) 

CM 

CM 

CM 

zzz 

222 

2.221 

1,083 

i  222 

to 

to 

;  310 

444 

•r- 

310 

222 

ZZZ 

birh 

999 

9,343 

Baseline 

Power 

(kWh) 

1  998 

866 

998 

5,990 

2,306 

866 

O) 

CM 

to 

O) 

§ 

1,498 

2,995 

409 

866 

yyo 

499 

2.496 

1,498 

24,750 

Year 

CM 

to 

CM 

to 

CM  C 

to  IC 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

M  CM 

o  to 

CM 

to 

CM 

to 

Hrs/ 

Week 

CO 

CO 

CO  oc 

OO 

M- 

00 

00 

M- 

00 

CO 

GO 

O’ 

00 

M- 

CO 

00  c 

0  00 
T  O' 

OO 

00 

P  Proposed  Fbdures 

New 

Fixture 

Cost 

io 

to 

$551 

$551 

$5,508 

$4,874 

$551 

CO 

(3> 

CO 

CO 

CO 

o> 

*2. 

$1,102 

■0“ 

to 

cm" 

V* 

to 

CJ> 

co_ 

T~ 

w 

C 

«  5 

to 

c«  2 

9  1,  IKJZ 

$551 

12 

cm" 

$1,652 

$27,228 

Fix. 

Load 

(kW) 

o> 

o 

d 

0.09 

0.09 

n  nfi 

680 

0.43 

s 

CD 

1  0.06 

0.12 

00 

d 

!? 

d 

CM 

T* 

d 

®  0 
O  T 

d  c 

u.  to 

0.09 

0.45 

CM 

d 

3.74 

Fix. 

Watt. 

(W) 

00 

o> 

OO 

o>  C> 
GO  (C 

<n 

CO 

CM 

(O 

cn 

GO 

CM 

CO 

CM 

CO 

o> 

GO 

O) 

<o 

CM 

CD 

C3>  C 
OO  a 

n  Oi 
a  to 

CJ> 

to 

C3> 

00 

Light 

Level 

(fc) 

i 

B 

- 

.  o 

- 

CM 

CM 

to 

CM 

T-  C 

SI  T- 

to 

to 

Type 

o 

h- 

s 

I  MH70 

MH70 

F2na 

MH70 

CD 

O 

CM 

U. 

o 

1^ 

X 

S 

CO 

o 

CM 

u. 

F208 

O 

!>.. 

X 

o 

N- 

X 

s 

OO 

O 

CM 

LL 

o  c 

h-  h 

X  3 
2  2 

5  O 
- 

:  X 

E  2 

o 

h- 

X 

S 

o 

X 

Z 

TofaT^ 

Baseline 

Cost 

1  $749 

I  $749 

$749 

$63 

$1,816 

$439 

to 

CO 

$111 

00 

OO 

CO 

806$ 

$111 

$749 

con 

$40 

tj) 

<7> 

o 

CM 

i 

V 

f 

b 

1  5 

>  Oi 
-  o>" 

»  v» 

o 

o 

o 

?  5 

CD  O 

2.40 

CM 

o> 

CD 

? 

CD 

to 

t- 

CD 

CO 

t- 

CD 

090 

CD 

r- 

d 

o  c 

d  c 

0.20 

O 

o 

o 

CD 

d 

CM 

Oi 

oi 

i 

i 

Fix. 

Watt. 

(W) 

o 

o 

CM 

s 

CM 

200 

132 

200 

CM 

8 

CM 

CM 

to 

OO 

o 

o 

CM 

200 

CM 

CD 

o  c 

200 

§ 

200 

iseline  Fb 

Light 

Level 

(fc) 

CM 

CD 

CQ 

Light 

Level 

(lx) 

230 

1  444 

126 

o 

C7) 

-J  o  o 

o 

O 

C 

C 

O 

O 

O 

O 

O 

o 

O 

O 

O  - 

oc 

QC 

B 

CM 

CM 

CM  t- 

CM 

CM 

- 

CM 

CO 

CO 

CM 

CM  CN 

- 

to 

<o 

to 

to 

O 

O 

CM 

I200 

1200 

F312 

O 

O 

CM 

F312 

O 

§ 

CM 

?) 

Li. 

F212 

o 

o 

CM 

o 

o 

Cjl 

F212 

1200 

I9nn 

o 

o 

(M 

1200 

1200 

I 

Building  Total 

Room 

No. 

- 

< 

< 

CM 

CD 

CM 

O 

CM 

o 

CM 

12^ 

CO 

to  2 

1 

OC 

LU 

s 

1 

z 

rJ 

i 

X 
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f  I'l 
s>  ?  ^ 

^  M  E 

0}  3  ra 

m  CD  q: 
m  o  tr 


I 

■§ 
c  ^ 

□  8 
g>S-i 

~  LU 


UJ 

^  o 

.«  0) 

5 1 

il 

§1- 

11^ 

<  I  c 

S  c  2  <o 
•3  <2  3  *- 
ZS  ZS  CD  < 


1  Comparison  | 

Delta 

Fixture 

Cost 

CM 

CD 

$132 

CM 

CO 

r3 

to 

iB 

to 

to 

CO 

($4,435) 

$132 

($634) 

CM_ 

!  ($445) 

($2,177) 

($1,281) 

$132  1 

to 

M 

($577) 

r* 

OO 

cm' 

($1,690) 

o 

o 

q 

($19,321)  1 

Delta 

Power 

(kWh) 

1  751 

751 

751 

175 

3.519 

1,223 

751 

175 

100 

1,003 

1.760 

o 

o 

r* 

lO 

504 

252 

1,772 

1,063 

15,403  1 

Prpsd 

Power 

(kWh) 

CM 

247 

CM 

to 

lO 

T" 

2.471 

1,083 

CM 

to 

to 

T* 

o 

CO 

494 

1  1.236 

o 

247 

494 

CM 

724 

tn 

9,348  1 

Baseline 

Power 

(kWh) 

866 

866 

866 

329 

5,990 

2.306 

866 

329 

409 

1,498 

to 

s 

CM 

409 

998 

966 

499 

CO 

o> 

'T 

cm" 

00 

CD 

24,750  1 

II 

CM 

in 

52 

CM 

UO 

CM 

to 

CM 

to 

CM 

to 

1  52 

CM 

(O 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

CM 

to 

Hrs/ 

Week 

00 

48 

48 

CO 

48 

00 

00 

CO 

TT 

OO 

CO 

00 

rr 

OO 

'T 

00 

48 

00 

'T 

CO 

00 

1  Proposed  Fixtures 

New 

Fixture 

Cost 

1  $617 

$617 

N. 

$696 

$6,169 

$4,874 

5 

$696 

CO 

o> 

co^ 

iB 

TT 

CO 

CM_ 

W 

$3,085 

CO 

CD 

<o_ 

V** 

iB 

$617 

$1,234 

$617 

$3,017 

$1,810 

CM 

O 

to 

O)- 

CM 

o 

<3 

o 

o 

O 

d 

1  0.06 

CD 

CD 

d 

0.43 

o 

d 

I  0.06 

0.12 

020  1 

os  o  i 

CM 

d 

o 

d 

0.20 

o 

d 

0.29 

h- 

d 

to 

CO 

U-  5  S 

66  I 

o> 

o> 

o> 

CD 

1  62 

1  99 

CM 

to 

CD 

CD 

CM 

to 

62 

99 

99 

CM 

CO 

CD 

CD 

CD 

CD 

CD 

CD 

58 

00 

to 

Light 

Level 

(fc) 

- 

- 

o 

- 

- 

CM 

CM 

to 

CM 

CM 

- 

to 

CO 

Type 

I  HP70 

I  HP70 

I  HP70 

GO 

O 

CM 

U. 

o 

h«. 

0. 

X 

oo 

o 

CM 

u. 

o 

OL 

X 

I  F208 

1  F208 

1  HP70 

o 

CL 

X 

00 

o 

CM 

LL 

o 

r^ 

0. 

X 

O 

0. 

X 

o 

0. 

X 

o 

to 

CL 

X 

o 

S 

X 

j _ 

Total 

Baseline 

Cost 

o> 

NT 

r- 

I  $749 

I  $749 

1  $63 

1  $1,816 

CD 

to 

TT 

1  $749 

I  $63 

1  $111 

00 

CO 

IB 

$908 

$111 

CD 

08$ 

? 

iB 

$199 

o 

CM 

w 

! 

I 

o 

|0 

!q 

$9,981  1 

Fix. 

Load 

(kW) 

o 

o 

CD 

? 

CD 

1  0.13 

o 

CM 

CM 

CD 

d 

1  0.40 

I  0.13 

CO 

d 

O 

CO 

d 

CO 

d 

O 

d 

o 

d 

02  0 

o 

q 

o 

to 

d 

9.92  1 

xtures 

Fix. 

Watt. 

(W) 

o 

o 

CM 

I  200 

I  200 

CM 

CO 

t- 

002 

1  132 

1  200 

I  132 

CM 

00 

200 

I  200 

CM 

oo 

002 

200 

i 

200 

s 

CM 

aseline  Fi 

Light 

Level 

(fc) 

CM 

to 

CQ 

Light 

Level 

(lx) 

230 

444 

!  126 

490 

-1  o  o 

o 

O 

O 

O 

O 

O 

O 

O 

o 

O 

O 

O 

O 

hJ 

-1 

a 

tr 

CM 

CM 

CM 

- 

CM 

CM 

- 

CM 

CO 

CO 

CM 

CM 

CM 

- 

to 

CO 

1  S9 

1 

o 

o 

CM 

I200 

1200 

F312 

O 

§ 

F312 

1200 

F312 

F212 

1200 

1200 

F212 

O 

O 

(N 

O 

o 

CM 

o 

o 

CM 

1200 

I200 

New  Panel 

[Building  Total  | 

Room 

No. 

< 

< 

CM 

m 

CM 

O 

CM 

Q 

CM 

UJ 

CM 

CO 

to 

z 

_J 

UJ 

q: 

z 

q: 

UJ 

(A 

t 

X 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  •  Belt  Lighting 

Manufacturing/Assembly  Line  O  C  -  Building  Lighting 

Building  0-1  R  -  Ramp  Lighting 

Alt  4  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


1  Comparison  | 

Delta 

Fixture 

Cost 

CO 

<Ji 

00 

<Ji 

$198 

$0 

($3,692) 

$0 

$198 

O 

t^ 

0$ 

($313) 

? 

eo_ 

o 

tA 

$198 

($1,022) 

in 

« 

■O’ 

m 

m 

CN 

($1,533) 

o 

o 

in 

iA 

($8,981)  I 

Delta 

Power 

(kWh) 

to 

h- 

CO 

CO 

o 

3,769 

o 

CO 

c- 

o 

o 

1,053 

1,884 

O 

CO 

N. 

C* 

m 

m 

r^ 

CM 

in 

00 

CO 

00 

13.636  1 

Prpsd 

Power 

(kWh) 

CN 

<N 

CM 

CN 

CN 

CN 

CN 

CN 

CN 

o> 

CN 

CO 

2,221 

CO 

o 

CO 

CN 

CM 

CN 

CM 

gj 

CO 

g 

t- 

T- 

T“ 

T~ 

o> 

o 

TT 

CN 

CM 

CM 

■O' 

■O' 

tr 

CM 

CM 

CN 

1,111 

to 

to 

CO 

11,115  1 

Baseline 

Power 

(kWh) 

00 

o> 

00 

o> 

o> 

00 

Oi 

tj> 

s 

to 

o 

a> 

Ui 

in 

2,306 

to 

a> 

Oi 

gj 

CO 

O) 

? 

1,498 

2,995 

o> 

o 

■O- 

O) 

o> 

00 

Oi 

O) 

O) 

? 

2,496 

1,498 

24,750  1 

Wks/ 

Year 

CN 

to 

in 

CM 

m 

CN 

in 

CN 

in 

CM 

in 

CM 

m 

CN 

m 

CN 

m 

CM 

in 

CM 

m 

CN 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

CM 

in 

Hrs/ 

Week 

00 

00 

N- 

00 

oo 

CO 

CO 

oo 

CO 

00 

oo 

to 

TT 

CO 

'T 

00 

oo 

N- 

CO 

(X> 

O' 

oo 

•o 

1  Proposed  Fixtures 

New 

Fixture 

Cost 

in 

in 

in 

in 

to 

in 

m 

</> 

eo 

CO 

$5,508 

o> 

to 

iA 

in 

m 

iA 

CO 

to 

*A 

$111 

o 

iA 

O' 

m 

CN 

fA 

$111 

in 

in 

iA 

CM 

O 

T” 

iA 

m- 

in 

in 

iA 

O’ 

in 

CM 

tA 

$1,652 

CM 

CD 

o» 

oo" 

t“ 

iA 

Fix. 

Load 

(kW) 

s 

d 

s 

d 

C7> 

O 

d 

CO 

d 

S 

oo 

d 

CM 

o> 

d 

a> 

o 

d 

CO 

d 

CO 

T” 

d 

oo 

d 

m 

d 

910 

O) 

o 

d 

810 

Oi 

o 

d 

in 

O’ 

d 

N. 

CM 

d 

m 

O' 

o^ 

o> 

00 

O) 

00 

<3> 

00 

CN 

CO 

00 

CN 

to 

<» 

00 

CM 

CO 

ir- 

CN 

OO 

c;> 

CO 

cn 

to 

CN 

to 

a 

00 

0> 

OO 

Oi 

to 

CJ> 

to 

Ol 

CD 

Light 

Level 

(fc) 

r- 

<«— 

o 

o 

O 

o 

O 

CN 

in 

O 

T“ 

CN 

- 

m 

to 

to 

to 

1 

O 

h- 

1 

2 

o 

h- 

I 

s 

o 

X 

s 

CN 

?) 

u. 

o 

N- 

X 

CN 

to 

u. 

o 

N. 

X 

s 

CN 

CO 

Li. 

CN 

CM 

Li. 

o 

c- 

X 

o 

X 

2 

CN 

CN 

Ll. 

o 

r- 

X 

2 

O 

h- 

X 

s 

o 

r^ 

X 

2 

o 

N. 

X 

o 

X 

Total 

Baseline 

Cost 

o> 

CJ» 

'IT 

v* 

? 

& 

CO 

CO 

tA 

CO 

r- 

00_ 

O) 

CO 

tA 

6t^Z$ 

CO 

(O 

to 

$111 

$788 

to 

o 

o> 

1A 

$111 

o> 

iC' 

iA 

o 

00 

iA 

o 

•O' 

iA 

C7> 

o> 

§ 

5 

O 

o 

in 

«« 

$9,981  1 

Fix 

Load 

(kW) 

§ 

d 

? 

d 

ot^o 

CO 

r- 

d 

O 

CM 

0.92 

§ 

d 

CO 

d 

to 

▼” 

d 

o 

to 

d 

CO 

T- 

d 

? 

d 

o 

■^ 

d 

O 

CM 

d 

g 

0.60 

1 

9.92  I 

Fix 

Watt. 

(W) 

o 

o 

CM 

o 

o 

CM 

o 

o 

CM 

CM 

to 

1 

CM 

CO 

’t- 

I 

CM 

CO 

T“ 

CM 

to 

o 

o 

CM 

t 

CM 

CO 

8 

CN 

i 

i 

i 

o 

8 

jseline  Fb 

Light 

Level 

(fc) 

CsJ 

CM 

(O 

Light 

Level 

(lx) 

o 

to 

CM 

'cr 

CO 

CN 

o 

-J  o  o 

U 

o 

O 

O 

O 

O 

O 

o 

O 

O 

O 

O 

O 

-1 

-1 

cc 

tr 

B 

CN 

CN 

CN 

- 

CN 

CM 

- 

CM 

to 

CO 

CM 

CN 

CM 

- 

in 

to 

in 

m 

O 

O 

CN 

o 

o 

CM 

O 

o 

CM 

CM 

UL 

O 

§ 

F312 

O 

o 

CN 

F312 

F212 

8 

o 

o 

CM 

CN 

CN 

CL 

o 

o 

CM 

O 

o 

CM 

o 

o 

CN 

o 

o 

CM 

8 

Cj, 

New  Panel 

Building  Total  | 

Room 

No. 

- 

< 

< 

CN 

CQ 

CM 

O 

CN 

O 

CM 

lU 

CN 

CO 

O' 

m 

-J 

2 

_j 

LU 

or 

2 

q: 

UJ 

4- 

I 

X 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  O  C  -  Building  Lighting 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembty  Line  O  C  ♦  Building  Lighting 

Building  0-1  R  .  Ramp  Lighting 

Alt  6  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembty  Line  O  C  -  Building  Lighting 

Building  0-1  r  ,  Ramp  Lighting 

Alt  1 /Baseline  L  •  Loading  Lighting 

"  -  Non-Explosion  Proof  Fixtures 


Total 
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CM 

CO 

(A 

$82 

$82 

CO 

r- 
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CO 

CO 

w 
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CM 

CM 
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CO 
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?  ° 


Maintenance 

Savings 

(Baseline) 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  •  Belt  Lighting 

Manufacturing/Assembly  Line  O  C  -  Building  Lighting 

Building  0-1  r  .  Ramp  Lighting 

^  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/ Assembly  Line  O  C  •  Building  Lighting 

Building  0-1  R  .  Ramp  Lighting 

Alt  4  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 
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*  -  Non-Explosion  Proof  Fixtures 
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Building  0-4  R  -  Ramp  Lighting 

Alt  6  L  -  Loading  Lighting 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  O  C  -  Building  Lighting 

Building  0-4  R  -  Ramp  Lighting 

Alt  4  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 
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Manufacturing/Assembly  Line  O  C  •  Building  Lighting 

Building  0-4  R  .  Ramp  Lighting 
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Building  0-4  R  -  Ramp  Lighting 

Alt  6  L  -  Loading  Lighting 
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Manufacturing/Assembly  Line  X  C  -  Building  Lighting 

Building  X-8  R  -  Ramp  Lighting 

Alt  2  L  ’  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 
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432 

432 

432 

432 

O 

to 

CM 

O 

to 

CM 

CO 

CM 

T“ 

52  5 

364 

rr 

o 

to 

504 

TT 

O 

in 

to 

IT 

CO 

m 

o 

t- 

to 

in 

o 

t~ 

CO 

o 

CM 

021 

Width 

(feet) 

GO  CO 

CO  CO 

O 

to 

O 

to 

to 

T- 

16 

5  CO 
-  ▼- 

OO 

00 

r" 

GO 

00 

OO 

CO 

00 

CO 

CO 

Length 

(feet) 

24 

24 

24 

24 

78 

00 

rs. 

00 

fs. 

00  CX 

c 

28 

00 

CM 

CO 

CM 

28 

CM 

in 

CM 

to 

CM 

to 

CM 

m 

lO 

r* 

o 

c 

C 

C 

C 

C 

o 

O 

O 

m  c 

)  O 

CQ 

O 

CQ 

q: 

cr 

a: 

q: 

o 

o 

(O  <N 

o>  !▼“ 

_39_ 

lO 

CM 

^  « 

>  to 

in 

CM 

- 

to 

00 

00 

CM 

- 

T* 

Type 

F208 

HP50 

HP50 

F208 

HP50 

00 

o 

CM 

u. 

HP50 

OO  c 

RS 

U-  3 

HP50 

s 

CM 

U- 

I 

F208 

o 

I 

HP50 

HP50 

HP50 

F208 

HP50 

i  i 

q: 

CM 

to 

IT 

to 

rs- 

CO 

C7> 

o 

CM 

to 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  X  C  -  Building  Lighting 

Building  X-8  R  -  Ramp  Lighting 

Alt  1 /Baseline  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


Total 

Maintenance 

Cost 

$76 

CM 

CM 

'& 

$11 

$2,243 

!8 

C/> 

CO 

o> 

CO 

to 

T- 

(A 

CO 

CO 

w 

$367 

8 

CA 

a 

n— 

CM 

CM 

CA 

$122 

$326 

$326 

CM 

OO 

CA 

r- 

CA 

$82 

$5,915  1 

Yearly 

Cleaning 

Cost 

00 

CO 

(O 

CO 

CO 

CO 

$288 

CO 

ee 

00 

<A 

»o 

<A 

«A 

CO 

CM 

CA 

CO 

w 

CO 

W 

CO 

w 

CM 

O’ 

CA 

CM 

■o- 

CA 

O 

CO 

CA 

$10 

CD 

CD 

CO 

Yearly 

Cleaning 

Count 

o 

<N 

q 

CO 

<0 

d 

CO 

00 

d 

O 

o 

cd 

O 

cd 

q 

r^ 

d 

q 

h- 

CM 

C- 

CM 

1^ 

d 

CO 

d 

d 

Yearly 

Reballast 

Cost 

o 

o 

o 

</> 

o 

CA 

CM 

CM 

<A 

o 

CA 

o 

CA 

o 

CA 

o 

CA 

CO 

CA 

o 

«*> 

O 

CA 

O 

CA 

o 

CA 

CA 

o 

CA 

m 

O' 

CA 

Yearly 

Rebaltast 

Count 

d 

o 

d 

o 

d 

o 

d 

o 

d 

d 

a 

d 

CM 

d 

O 

d 

o 

d 

O 

d 

O 

d 

o 

d 

o 

d 

O 

d 

O 

d 

O 

d 

O 

d 

o 

d 

Yearly 

Relamping 

Cost 

CM 

o 

1  $462 

CO 

CO 

I  $1,955 

CO 

CA 

$604 

lO 

CA 

o 

CM 

CO 

CA 

o 

CM 

CO 

CA 

00 

C: 

CA 

r-. 

o 

CA 

CA 

o 

00 

CM 

CA 

CD 

CM 

CA 

r*- 

CA 

CO 

CA 

CA 

$4,982  1 

Yearly 

Relamping 

Count 

1  10.7 

1  46.4 

CM 

d 

cd 

O) 

o> 

d 

CO 

d 

CO 

CM 

CM 

CO 

|.2€ 

9/1. 

o 

d 

r- 

d 

to 

CD 

CM 

CO 

CD 

CM 

; 

CM 

d 

c«.' 

Lamp 

Life 

(Hours 

o 

o 

o 

o 

o 

o 

c- 

14000 

o 

o 

h- 

14000 

OOZ 

O 

o 

o 

O' 

O 

O 

o 

o 

o 

o 

o 

o 

c- 

o 
o 
o 
^  ; 
^ . 

o 

o 

O 

o 

c- 

O 

O 

o 

s 

o 

o 

OOZ 

Lamps 

per 

Fixture 

<n 

- 

CM 

CM 

- 

CO 

- 

- 

- 

CM 

- 

*- 

CM 

- 

Operating 

Hrs/Year 

% 

s 

1  2496 

I  2496 

I  2496 

I  2496 

CO 

? 

CM 

CO 

CJ> 

■O' 

CM 

(O 

O) 

CM 

CO 

o 

CM 

CM 

CO 

? 

CM 

2496 

CO 

(» 

O’ 

CM 

2496 

CO 

CD 

"O’ 

CM 

CO 

CJ) 

-O' 

CM 

2496 

CO 

? 

CM 

CO 

OJ 

"cr 

CM 

-J  O  O 

o 

O 

O 

O 

O 

O 

o 

m 

O 

O 

OQ 

O 

CQ 

(X 

q: 

q: 

OH 

o 

O 

B 

(O 

CO 

CO 

ID 

m 

m 

CM 

T- 

a> 

ao 

m 

CO 

CM 

CO 

CO 

CO 

CM 

- 

CM 

O' 

CO 

Type 

CM 

CO 

u. 

1200 

1200 

CM 

CM 

LL 

8 

CM 

ij. 

CM 

CO 

u_ 

0021 

1200 

o 

o 

CM 

8 

CM 

CM 

y- 

CM 

U. 

0021 

o 

o 

CM 

8 

1200 

F212 

8 

Building  Total  | 

Room 

No. 

CM 

CO 

m 

CO 

h' 

oo 

0> 

o 

- 

CM 

CO 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  X  C  -  Building  Lighting 

Building  X-8  R  -  Ramp  Lighting 

Att  2  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 

$13 

(O 

CO 

CN 

T- 

5 

to 

in 

iA 

tl 

CO  r 
iA  ^ 
tl 

($15) 

00 

o 

s 

oo 

o 

T“ 

1A 

$152 

to 

CO 

tA 

CN 

1  (/$) 

ST 

5. 

oT 

£ 

In' 

T- 

00 

CO 

tA 

CN 

<o_ 

tA 

Total 

Maintenance 

Cost 

CO 

(D 

(O 

00 

to 

00 

CO 

V* 

o 

e89‘t$ 

CN  « 

85 

0 

8 
O  t/» 

CJ> 

in 

CN 

<A 

a> 

in 

CN 

tn 

CN 

in 

tA 

to 

00 

to 

O 

s 

T- 

M 

in 

-o- 

CO 

tA 

in 

CO 

(A 

to 

8 

o 

(A 

CO 

o- 

tA 

m 

tA 

Veariy 

Cleaning 

Cost 

a 

CO 

w 

m 

to 

«/> 

CO 

t^ 

D  O 

_  Y*> 

^  t^ 

S) 

iA 

S 

fA 

CO 

tA 

tA 

to 

<A 

to 

CN 

<A 

o 

h- 

tA 

o 

tA 

r- 

tA 

to 

(A 

CD 

tA 

$1,075 

Yearly 

Cleaning 

Count 

o 

<Ni 

d 

o 

CO 

to 

d 

o 

CO 

^  c 

0  CO 

r  iri 

o 

CN 

O 

CN 

N. 

d 

CO 

d 

O 

h- 

CN 

CN 

d 

CO 

d 

CO 

d 

Yearly 

Rebaliast 

Cost 

o 

m 

N. 

w 

CN 

CO 

CN 

iA 

o 

oo  <; 
e 

0  to 
r  CN 
w 

CN 

CN 

<A 

CN 

CN 

fA 

00 

iA 

<A 

CN 

tA 

CD 

CN 

o> 

CN 

tA 

tA 

CN 

tA 

■O' 

tA 

o 

tA 

Yearly 

Rebaliast 

Count 

d 

o 

d 

CN 

d 

O 

d 

CO 

d 

T-  C 

d  c 

N  CO 

0  d 

d 

o 

d 

O 

d 

O 

d 

d 

CN 

d 

CN 

d 

O 

d 

o 

d 

O 

d 

Yearly 

Relamping 

Cost 

lO 

CN 

to 

CN 

CO 

to 

$1,202 

$2  ^ 
S 

» 

in 

CO 

_ 

in 

00 

iA 

CO 

*0 

CN 

to 

tA 

CO 

tA 

_J 

CN 

o> 

tA 

CN 

tA 

'ir 

CN 

tA 

CN 

to 

tA 

to 

tA 

CO 

tA 

“ 

$3,109  1 

Yearly 

Relamping 

Count 

- 

o 

CO 

CN 

d 

m 

00 

a>  h 
d  u 

-  Oi 
i  CN 

a*  1 

CN  i 

O) 

CN 

O) 

d 

o 

CN 

d 

00 

to 

ED 

CO 

q 

CN 

d 

in 

d 

! 

Lamp 

Life 

(Hours 

o 

o 

o 

’T 

o 

in 

(N 

in 

o 

in 

CN 

in 

o 

o 

o 

•V 

r- 

o 

m 

CN 

m 

14000 

14000 

O 

in 

tN 

m 

O 

in 

CN 

in 

o 

o 

o 

T- 

o 

in 

CN 

in 

o 

o 

o 

NT 

O 

m 

CN 

in 

o 

m 

CN 

in 

o 

m 

CN 

in 

o 

in 

CN 

in 

14000 

o 

in 

CN 

m 

Lamps 

per 

Fixture 

CN 

CN 

- 

CN  T 

-  CN 

r~ 

CN 

- 

CN 

- 

- 

r- 

r 

CN 

- 

O) 

C  (0 
^  0) 

g  1 

o’  I 

(O 

o> 

CN 

to 

O) 

O) 

-N- 

CN 

to 

Oi 

-O’ 

CN 

to 

? 

CN 

CO  tt 

CN  C 

y  to 
f>  o> 

4  CN 

to 

tJ> 

CN 

to 

m 

CN 

to 

O) 

/N- 

CN 

to 

CN 

to 

Oi 

'<T 

CN 

to 

CD 

TT 

CN 

1(0 

CD 

O' 

CN 

to 

CD 

CN 

to 

CD 

CN 

to 

9 

CN 

to 

CD 

rr 

CN 

-J  o  u 

O 

O 

o 

o 

O 

o  c 

m 

O 

o 

CD 

O 

CD 

tx 

q: 

(T 

a: 

O 

o 

<0 

CN 

C7) 

- 

Oi 

CO 

lO  ^ 

to 

to 

to 

in 

CN 

- 

CO 

00 

CO 

CN 

- 

- 

to 

CO 

Type 

o 

CN 

U. 

O 

£ 

2 

o 

h- 

X 

CO 

o 

CN 

0. 

O 

X 

2 

CO  C 

o  e; 

CN  3 
Li.  3 

CO 

o 

CN 

u. 

o 

X 

z 

O 

X 

S 

to 

o 

CN 

u. 

O 

X 

s 

00 

o 

CN 

u. 

o 

X 

s 

o 

r«- 

X 

o 

h- 

X 

s 

O 

r>. 

X 

s 

(D 

O 

CN 

Ll. 

o 

f^ 

X 

2 

Building  Total  { 

Room 

No. 

CN 

CO 

tl 

in 

to 

r- 

00 

CD 

o 

y— 

r~ 

CN 

CO 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  X  C  -  Building  Lighting 

Building  X*8  R  -  Ramp  Lighting 

Alt  4  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 

$36 

CM 

10 

O 

10 

to 

m 

10 

1  0$ 

to 

o- 

r“ 

10 

($50)  1 

00 

0 

CO 

0 

T- 

</> 

$141 

10 

$9 

w 

oT 

T“ 

O) 

r- 

in 

$0 

CO 

to 

$1,255  I 

Total 

Maintenance 

Cost 

o  <o 
oo 

0 

00 

00 

to 

i0 

$1,683 

in 

vn 

10 

<0 

T- 

m 

10 

§ 

10 

o> 

8 

<3) 

to 

CM 

10 

to 

to 

10 

<0 

00 

10 

CO 

Oi 

CM 

10 

in 

'T 

to 

10 

in 

'T 

to 

to 

00 

10 

T- 

10 

to 

'f 

10 

$4,659  I 

Yearly 

Cleaning 

Cost 

0 

n  t- 
0  *0 

00 

!^ 

10 

s 

to 

10 

y- 

co 

10 

in 

0 

5 

0 

CM 

in 

10 

CM 

in 

10 

r- 

<0 

«/» 

10 

to 

</» 

CD 

CM 

10 

0 

0 

r- 

10 

h. 

to 

o> 

to 

$1,075  1 

Yearly 

Cleaning 

Count 

D  1^ 
N  d 

o 

CO 

to 

d 

O 

CO 

N. 

0 

to 

in 

0 

CM 

0 

CM 

d 

to 

d 

q 

CM 

h- 

cvi 

h- 

d 

to 

d 

to 

d 

Yearly 

Reballast 

Cost 

I 

CM 

to 

10 

10 

f 

I"- 

10 

to 

10 

o> 

CM 

10 

CM 

CM 

10 

CM 

CM 

10 

C7) 

10 

N. 

10 

CM 

10 

10 

m 

CM 

O) 

CM 

</» 

N. 

eo 

'T 

to 

CO 

10 

Yearly 

Reballast 

Count 

-  o 
3  d 

CM 

d 

o 

d 

00 

d 

d 

CM 

d 

CO 

d 

d 

T“ 

d 

T- 

d 

0 

d 

0 

d 

d 

CM 

d 

CM 

d 

0 

d 

0 

d 

0 

d 

Yearly 

Relamping 

Cost 

CM 
N  (O 
0  i0 

r^ 

CM 

10 

to 

10 

CM 

0 

CM_ 

S 

to 

0 

o- 

to 

10 

to 

o- 

10 

to 

to 

m 

00 

to 

CM 

10 

CM 

to 

10 

10 

10 

CM 

o> 

10 

h«- 

'T 

CM 

10 

'f 

CM 

10 

CM 

to 

10 

to 

10 

to 

to 

$3,172  1 

Yearly 

Relamping 

Count 

-  q 

to 

<N 

d 

in 

00 

O) 

d 

0. 

in 

O) 

CM 

O) 

CM 

CO 

CM 

01 

d 

q 

CM 

d 

'if 

00 

to 

CO 

to 

q 

CM 

d 

m 

d 

i 

! 

i  o  ? 

1  in 

o 

in 

CM 

in 

o 

o 

§ 

r- 

0 

tn 

CM 

in 

0 

0 

0 

t- 

0 

in 

CM 

m 

0 

0 

0 

0 

in 

0 

m 

CM 

in 

0 

0 

0 

0 

tn 

CM 

in 

0 

0 

0 

'O’ 

0 

in 

CM 

in 

0 

in 

CM 

in 

0 

in 

CM 

in 

0 

in 

CM 

in 

0 

0 

0 

V 

T- 

0 

in 

CM 

in 

Lamps 

per 

Fixture 

0  T- 

CM 

- 

CM 

to 

- 

- 

to 

- 

to 

'  t— 

- 

- 

CM 

- 

Operating 

Hfs/Year 

D  to 
J>  O) 

r 

M  CM 

to 

o> 

to 

C7> 

to 

CM 

to 

OJ 

CM 

<0 

O) 

CM 

to 

O) 

CM 

CM 

to 

§ 

CM 

to 

0> 

V 

CM 

to 

CJ) 

’O' 

CM 

to 

O) 

'O' 

CM 

'T 

CM 

to 

O) 

CM 

to 

o> 

'f 

CM 

to 

CM 

to 

tJ) 

tf 

CM 

to 

CM 

u  o  o  c 

i  o 

O 

O 

0 

0 

0 

CD 

0 

0 

CD 

0 

CD 

ir 

tt 

cc 

q: 

0 

0 

i 

! 

D  CM 

O) 

- 

tJ» 

CO 

m 

CM 

<0 

to 

CO 

m 

CM 

T“ 

to 

<0 

<0 

CM 

- 

- 

CO 

to 

1  ? 

H-  U 

2  S 

3  T. 
L  S 

o 

1^ 

X 

2 

CM 

CM 

LL 

0 

£ 

s 

CM 

04 

U. 

0 

r- 

X 

Z 

CM 

« 

U. 

0 

£ 

s 

0 

X 

S 

CM 

u. 

0 

h- 

X 

ZE 

CM 

u. 

0 

I"- 

X 

:e 

0 

r^ 

X 

0 

r- 

X 

ZE 

0 

c«. 

X 

ZE 

CM 

LL 

0 

h- 

X 

2 

Building  Total  | 

i  s 

tr 

- 

CM 

to 

in 

to 

00 

o> 

0 

- 

CM 

T- 

to 
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Milan  Ammunition  Plant  Limited  Energy  Study  Log  B  •  Belt  Lighting 

Manufacturing/Assembly  Line  X  C  >  Building  Lighting 

Building  X-8  R  -  Ramp  Lighting 

Alt  5  L  -  Loading  Lighting 

•  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 

_ 2i _ _ 

CO 

OO 

m 

CO 

<o 

CA 

O 

CA 

$1,529  1 

o 

CA 

r*^ 

CA 

o 

in 

fs- 

in 

CN 

CA 

Is. 

m 

CN 

CA 

1 

CO 

CO 

CA 

$9  1 

CO 

CD 

CA 

CO 

fs. 

CA 

CO 

fs. 

O' 

CA 

$0 

CO 

CO 

CA 

$3,679  1 

Total 

Maintenance 

Cost 

s 

h- 

<o 

CO 

CO 

CA 

in 

h- 

CA 

in 

in 

CA 

8 

CN 

CA 

s 

CM 

CA 

o 

CA 

O 

CO 

CO 

CA 

fs- 

co 

CA 

CO 

T- 

CA 

S 

CA 

O 

in 

o 

in 

00 

CO 

CA 

t— 

CO 

$2,236  1 

Yearly 

Cleaning 

Cost 

oo 

CO 

to 

CO 

CA 

CO 

CA 

O 

TT 

CO 

CA 

?> 

CA 

in 

o 

O 

T- 

CA 

CN 

in 

CA 

CN 

in 

CA 

§ 

fs. 

CO 

CN 

CA 

o 

CA 

o 

|s- 

CA 

fs. 

T- 

CA 

CO 

CA 

CD 

CA 

$1,075  1 

Yearly 

Cleaning 

Count 

o 

CN 

d 

O 

(O 

CO 

d 

O 

CO 

h- 

o 

CO 

in 

o 

CN 

O 

CN 

fs. 

h- 

d 

CO 

d 

q 

|s- 

CN 

|s- 

CN 

Is. 

d 

CO 

d 

CO 

d 

Yearly 

Reballast 

Cost 

CO 

CO 

CA 

CA 

in 

r^ 

CA 

in 

o- 

CA 

CD 

CN 

CA 

CN 

CN 

CA 

CN 

CN 

CA 

CD 

CA 

fs. 

CA 

CN 

CA 

CA 

CD 

CN 

CA 

CD 

CN 

CA 

fs. 

CA 

'U' 

CA 

CO 

CN 

O' 

CA 

Vearty 

Reballast 

Count 

d 

o 

d 

CM 

d 

O 

d 

00 

d 

d 

CN 

d 

CO 

d 

r- 

d 

d 

d 

O 

d 

O 

d 

d 

CN 

d 

CM 

d 

O 

d 

o 

d 

O 

d 

_j 

Yearly 

Relamping 

Cost 

(N 

CM 

CA 

CO 

to 

CA 

CO 

CA 

C7> 

CN 

CN 

CA 

CO 

CA 

CA 

CO 

CA 

in 

CO 

CA 

m 

CO 

CA 

CO 

CN 

CA 

CN 

S 

in 

CA 

CD 

CA 

CN 

m 

CA 

CN 

m 

CA 

CO 

CO 

CA 

CO 

CA 

CD 

CO 

fs. 

CA 

Yearly 

Relamping 

Count 

r 

<o 

d 

<o 

J 

CN 

d 

CO 

in 

a* 

d 

CO 

i 

O) 

CN 

CD 

d 

CD 

d 

CD 

d 

CO 

d 

CN 

d 

d 

(N 

CM 

t“ 

CO 

d 

CN 

d 

d 

i 

i 

j 

Lamp 

Life 

(Hours 

O 

o 

o 

00 

CO 

16000 

14000 

o 

o 

00 

CO 

14000 

o 

o 

00 

CO 

O 

O 

O 

o- 

o 

o 

CO 

CO 

16800 

14000 

o 

o 

00 

CD 

14000 

o 

o 

oo 

CO 

16800 

O 

o 

00 

CO 

16800 

o 

o 

o 

O' 

o 

o 

00 

CO 

Lamps 

per 

Fixture 

<o 

- 

- 

CN 

- 

CN 

- 

CO 

- 

- 

CO 

- 

CO 

- 

- 

- 

- 

CN 

- 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  X  C  -  Building  Lighting 

Building  X<8  R  -  Ramp  Lighting 

Alt  6  L  -  Loading  Lighting 

•  >  Non-Explosion  Proof  Fixtures 
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Maintenance 

Cost 

CO 

CD 

CO 

CO 

Oi 

<o 

o 

T-“ 

CO 

CM 

(O 

1^ 

co 

CM 

ID 

CO 

ID 

CM 

CN 

CO 

r^ 

(D 

CO 

«  c 
- 

CO  ‘ 

N  00 
r>  CO 
O  CO 

O 

1- 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  X  C  -  Building  Lighting 

Building  X-1 4  R  -  Ramp  Lighting 

Alt  1 /Baseline  L  -  Loading  Lighting 

_ *  -  Non-Explosion  Proof  Fixtures 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Lir>e  X  C  •  Building  Lighting 

Building  X-1 4  r  .  Ramp  Lighting 

Alt  1 /Baseline  L  -  Loading  Lighting 
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Manufacturing/Assembly  Line  X  C  *  Building  Lighting 
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'New  Panel _ _ _ $1,500 _ _  $1,500 

Building  Totail  308 1  |  |  |  |  58  07  |  $61,945  |  229  |  |  19.81"  $143.260~  ~  144,943  49,436  95,507  ($61.315) 


Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufactufing/Assembly  Line  X  C  -  Building  Lighting 

Building  X-18  R  -  Ramp  Lighting 

Ait  4  L  -  Loading  Lighting 

_ *  ~  Non-Explosion  Proof  Fixtures 
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Manufacturing/Assembly  Line  X  C  -  Building  Lighting 

Building  X-18  R  -  Ramp  Lighting 

Alt  5  L  -  Loading  Lighting 

_ *  -  Non-Explosion  Proof  Fixtures 
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CO 

CD 

lO- 

iCN 

CO 

CD 

O' 

CN 

CO 

CD 

O' 

CN 

CO 

CD 

s 

s 

s 

$ 

S 

CO 

o 

CN 

CO 

CD 

s 

s 

co 

9 

CN 

CO 

CD 

s 

S 

CO 

CD 

O' 

CN 

CO 

9 

CN 

S 

1 

CN 

CO 

CN 

$ 

S 

_J  o  o 

O 

O 

O 

o 

03 

O 

CQ 

m 

o 

o 

GQ 

O 

o 

O 

O 

(0 

O 

CQ 

O 

O 

o 

o 

o 

09 

o 

o 

o 

o 

u 

O 

o 

u 

cc 

:q: 

i(r 

CN 

- 

CN 

T— 

'Cf 

CN 

CO 

CO 

NT 

CN 

CN 

CN 

CN 

O’ 

O' 

CN 

O’ 

O' 

- 

CN 

CN 

- 

CN 

CO 

CD 

CN 

CD 

CN 

to 

o 

1 

CN 

(2 

CN 

■  t- 

S! 

S 

I 

'2 

CN 

P 

LL 

CN 

T- 

co 

u. 

O 

£ 

s 

CN 

S 

CN 

2 

CN 

co 

u. 

o 

£ 

s 

CN 

§ 

X 

2 

o 

r«. 

X 

2 

CN 

r- 

2 

O 

r^ 

X 

2 

CN 

T“ 

CO 

u. 

X 

2 

CN 

CO 

U. 

o 

X 

2 

CN 

2 

CN 

2 

CN 

CN 

IL 

O 

X 

2 

CN 

2 

o 

X 

2 

CN 

r- 

CN 

U. 

X 

2 

CN 

»** 

CO 

u. 

CN 

CN 

U. 

1 

2 

CN 

T* 

to 

u. 

X 

2 

X 

1 

2 

g 

X 

2 

15 

S 

‘5 

m 

i  i 

a:  ^ 

CN 

to 

IA 

CO 

h. 

00 

CD 

o 

- 

CN 

CO 

o 

lA 

CO 

N. 

00 

CD 

T- 

>< 
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Milan  Ammunition  Plant  Limited  Energy  Study  Loc  B  -  Belt  Lighting 

Manufacturing/Assembly  Line  X  C  -  Building  Lighting 

Building  X-27  R  -  Ramp  Lighting 

Alt  5  L '  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 


Maintenance 

Savings 

(Baseline) 

__  _  *0  _  .  _  J 

$0  1 

$86 

3  5 

O  f- 
fA 

CO 

CO 

iA 

_ sw _ 

o> 

CO 

iA 

S 

to 

u 

O’ 

o> 

1  im 

to 

oo 

iA 

o 

iA 

$86 

O) 

CO 

iA 

CO 

CD 

iA 

pv 

T- 

iA 

I  0$ 

T* 

1  0$ 

O 

CD 

CN 

iA 

r- 

CO 

iA 

T* 

w 

o 

iA 

$86 

$0 

3 

g 

1  0$ 

$365 

$44 

$198 

$44 

$3,077  1 

Total  ~ 
Maintenance 
Cost 

If) 

CN 

r- 

r- 

tv.  f 
CO  t 
w  t 

0  O 
-  in 
0  « 

CD 

CO 

iA 

CO 

T- 

iA 

CO 

r- 

iA 

o 

T- 

o 

m 

CO 

h- 

iA 

IV. 

CO 

iA 

g 

iA 

tv. 

CO 

iA 

CO 

iA 

CO 

iA 

8 

iA 

CO 

pv 

iA 

<r- 

»- 

iA 

o 

in 

iA 

CN 

CN 

iA 

CO 

CN 

T“ 

iA 

S 

iA 

CO 

pv 

T- 

T* 

iA 

pv 

CO 

in  1 

CN  t 
iA  t 

“ 

e  iA 

CO 

CO 

in 

CO 

T“ 

iA 

OJ 

to 

t— 

00 

(O 

$1,644 

Yearly 

Cleaning 

Cost 

fO 

T- 

CO 

-  J 

g  ^ 

N. 

t" 

t^ 

Oi 

T- 

iA 

S 

CO 

</» 

CN 

m 

iA 

in 

CN 

iA 

m 

CO 

pv 

T- 

iA 

in 

CN 

iA 

pv 

r- 

iA 

CO 

iA 

T“ 

iA 

CO 

CO 

iA 

CO 

iA 

in 

CN 

iA 

CO 

tA 

CO 

iA 

in 

CN 

iA 

in 

CO 

iA 

CO 

pv 

r- 

iA 

iA  * 

%  - 

0) 

▼- 

iA 

CO 

pv 

iA 

IV 

g 

|V 

8 

pv 

Yearly 

Cleaning 

Count 

d 

CO 

d 

rv.  c 
d  c 

0  CO 
D 

fv 

d 

q 

CO 

d 

CO 

d 

O 

CN 

n 

q 

IV. 

d 

CO 

Pv 

d 

CO 

d 

tv. 

d 

|v. 

d 

<o 

CO 

d 

CO 

pv 

d 

CO 

CN 

CO 

CO 

to 

d 

pv 

d 

pv  c 

d  < 

0  pv 

b  d 

q 

O 

CO 

pv 

d 

o 

CO 

pv 

d 

Yearly 

Reballast 

Cost 

iA 

t^  c 
iA  t 

N  f^ 

o 

IV. 

iA 

in 

iA 

CN 

CN 

iA 

CN 

CN 

iA 

tv 

iA 

m 

f-- 

iA 

N. 

iA 

iA 

CN 

iA 

Pv 

iA 

O’ 

iA 

in 

</» 

pv 

iA 

to 

iA 

CO 

CN 

iA 

pv 

iA 

in 

iA 

IV 

iA 

'O 

iA  t 

-  |v 
iA 

m 

iA 

CO 

to 

iA 

pv 

iA 

CN 

CO 

iA 

IV 

A 

C3J 

OJ 

CN 

A 

Yearly 

Reballast 

Count 

o 

d 

o 

d 

O  C 
d  c 

3  T- 
3  d 

O 

d 

d 

o 

d 

o 

d 

d 

T* 

d 

T* 

d 

O 

d 

d 

O 

d 

o 

d 

o 

d 

O 

d 

d 

o 

d 

d 

O 

d 

d 

d 

d 

o 

d 

o 

d 

O  C 

d  c 

3  O 
3  d 

d 

CN 

d 

O 

d 

CN 

d 

a 

d 

Yearly 

Relamping 

Cost 

o 

to 

CO 

CN  u 

0  ® 

CN 

“O* 

m 

iA 

in 

iA 

m 

CO 

00 

o 

CN 

iA 

CN 

oo 

5 

CN 

in 

iA 

CN 

T* 

iA 

o> 

iA 

o 

CN 

iA 

CO 

iA 

CO 

s 

pv 

iA 

o 

iA 

CD 

iA 

O’ 

CN 

to 

CN 

CT)  C 

3 

’  w 

O’ 

to 

m 

iA 

CO 

CD 

in 

iA 

o 

1“ 

A 

Oi 

O’ 

in 

A 

Yearly 

Relamping 

Count 

d 

CN 

d 

CO  c 

d  c 

N  r-. 
3  d 

CO 

di 

in 

d 

CN 

d 

CN 

d 

O) 

d 

IV. 

d 

CO 

d 

CO  1 

di 

J 

IV.  i 

d 

CO 

d 

CN 

d 

I 

CO  i 

d ! 

O’ 

d 

CO 

d 

CN 

d 

pv 

d 

O 

d 

q 

IV 

d 

CO 

d 

CN 

d 

to 

d 

O’  c 
d  c 

M  CO 
3  d 

in 

d 

CO 

T“ 

CO 

d 

CO 

1"^ 

O 

D 

Lamp 

Life 

(Hours 

§ 

r* 

T“ 

o  c 
o  c 

CO  c 
CO  ’C 

T 

3  O 
3  O 

?  ? 
-  ^ 

16800 

14000 

o 

o 

o 

O' 

o 

o 

S 

16800 

o 

o 

o 

O’ 

o 

o 

CO 

to 

16800 

o 

o 

o 

O’ 

o 

o 

CD 

CO 

o 

o 

§ 

o 

o 

CO 

CO 

o 

o 

o 

o 

o 

o 

CD 

CO 

t— 

o 

o 

o 

o 

o 

o 

5 

o 

o 

? 

T- 

o 

o 

CO 

CO 

o 

o 

o 

o 

O  i 

s 

(OI 

o 

8 

O’ 

r- 

o 

o 

CD 

CO 

S  E 
?  E 

V  T 

3  O 
3  O 
3  CO 

r  to 

-  r 

o 

8 

O’ 

o 

o 

CO 

CO 

t— 

o 

o 

CD 

CO 

t- 

16800 

D 

D 

S 

Lamps 

per 

Fixture 

CO 

<N 

ir-  C 

0  CO 

- 

CO 

CO 

CO 

CO 

t- 

CO 

i- 

CO 

f" 

co 

CN 

CO 

CN 

T- 

CO 

- 

CN 

T- 

CO  C 

M  T- 

CO 

T“ 

1- 

Operating 

Hrs/Year 

S 

CO 

o> 

CN 

CO  Cl 
O)  C 
O*  'i 
CN  C 

3  CO 

r>  <3) 
r  O' 

'4  CN 

CO 

o> 

s 

CD 

O) 

s 

CO 

C3> 

s 

O) 

O’ 

CN 

s 

s 

s 

co 

§ 

CN 

CO 

O) 

o 

CN 

CD 

O) 

O’ 

CN 

co 

o> 

s 

CO 

o 

O’ 

CN 

CD 

O) 

o 

CN 

CO 

O) 

o 

CN 

CO 

C7> 

o 

CN 

CO 

C7> 

o 

CN 

CO 

o> 

o 

CN 

<o 

O) 

o 

CN 

CO 

O) 

o 

CN 

s 

_ 

CO 

§ 

CN 

co 

OJ 

CO  c< 
OJ  G 
O’  ^ 
CN  C 

i  8 
!  S 

CO 

C3J 

s 

CO 

? 

CN 

CO 
§  ! 
CN 

o 

3J 

5 

_j  o  U 

o 

O 

O  t 

)  CD 

O 

03 

0) 

o 

O 

CD 

o 

o 

O 

o 

03 

o 

CD 

o 

O 

GQ 

O 

o 

03 

o 

io 

O 

o  c 

)  o 

O 

o 

q: 

(T. 

3G 

CM 

CN  T 

1 

-  "O' 

CN 

CO 

CO 

O’ 

o 

CN 

O’ 

CN 

- 

CN 

CN 

o 

T“ 

o 

CN 

pv 

o 

CN 

CN  ▼ 

“  CN 

CO 

OJ 

CN 

<3> 

N 

to 

o 

r- 

Type 

<N 

(O 

u. 

CN 

1“ 

CN 

U. 

iQ.  c* 
X  u 

M  CN 
“  r* 

^  CO 

..  u. 

O 

tv. 

0. 

X 

CN 

1“ 

CO 

u. 

CN 

CO 

Li. 

CN 

T- 

co 

Li. 

s 

a 

X 

CN 

T- 

CO 

LL 

o 

CL 

X 

R 

CL 

X 

CN 

T- 

CO 

u. 

O 

P>. 

CL 

X 

CN 

T” 

CO 

LL 

o 

0. 

X 

CN 

T" 

CO 

u. 

? 

a 

X 

CN 

5 

CN 

T“ 

CO 

IL 

CN 

r“ 

CN 

IL 

o 

£ 

X 

CN 

CO 

LL 

o 

pv 

a 

X 

CN 

CN 

LL 

s 

a 

X 

CN  P 
T“  T 

to  c 

LL  U 

!  g 

4  0. 

.  X 

CN 

r“ 

CO 

u. 

e 

a. 

X 

s 

a 

X 

X 

1 

L 

Building  Total  | 

1* 

p 

<4 

CO 

in 

CO 

CD 

OJ 

o 

■«“ 

IT- 

CN 

r- 

CO 

T- 

to 

CO 

tf- 

pv 

r“ 

<o  c 

CO 

c 

/ 

VC 
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Maintenance 

Savings 

(Baseline) 

$4 

_  lO 
^  to 

_ _ 

$203 

to  o 

CO 

«0 

$71 

$2 

$254 

$203 

O 

h- 

te 

$85 

$9 

$85 

$85 

o 

CO 

o 

CM 

V* 

$276 

o 

O' 

«« 

$170 

CO 

$85 

cn 

$7 

$361 

$44 

f  ? 

A  ^ 

$3,137  1 

Total 

Maintenance 

Cost 

$21 

$38 

O 

$42 

<0  T- 

CO  c^ 
(O  M 

o  o 

4-  r- 

<o  <o 

CO 

T~ 

4A 

5! 

$75 

$38 

CM  00 
^  CO 

$10 

$38 

T- 

CM 

$75 

o 

5» 

r- 

CM 

r- 

CO 

r* 

</> 

$42 

$75 

o 

00 

CO 

T- 

CM 

</> 

$10 

$31 

8 

T* 

$38 

A  « 

(O 

CO 

in 

Yearly 

Cleaning 

Cost 

I  $13 

o 

«  to 

9$ 

CO 

CM 

</> 

h-  <J 

t-  T* 

$6 

$6 

$52 

$25 

$35 

$17 

$25 

$17 

CO 

to 

h- 

T- 

CO 

$35 

$6 

$25 

CO 

(A 

i 

$25 

in 

CO 

w 

$6 

N. 

r- 

<A 

CO 

$6 

r 

$19 

iA 

*A 

D  N. 

S.  T- 

Yearly 

Cleaning 

Count 

0.7 

D  d 

C'O 

CO 

0.7 

1  n 

0.3 

0.3 

o 

CM 

CO 

et 

10 

1.3 

0.7 

CO 

d 

d 

d 

CO 

0.3 

CO 

d 

CO 

CM 

CO 

CO 

0.3 

C- 

d 

rs 

d 

0.3 

o 

D  ^ 

O'G 

10 

D 

o  d 

Yearly 

Reballast 

Cost 

j  $3 

$7 

(N 

fO 

$7 

c-  to 

40  M 

$2 

$2 

CM 

CM 

(/» 

h- 

$14 

$7 

$7 

$7 

$2 

CO 

w 

’ey 

T“ 

«/5 

CM 

to 

N. 

«/) 

$3 

$25 

CM 

iA 

is. 

$3 

$2 

9$ 

CM 

CO 

v> 

$7 

$7 

CD 

CO 

CM 

Yearly 

Reballast 

Count 

00 

00 

nn 

00  1 

d 

1.0 

00 

o  o 
d  d 

d 

d 

d 

00 

00 

10 

00 

o 

d 

00 

to 

0.0 

d 

o 

d 

d 

d 

0.1 

00 

00 

o 

d 

o  c 
d  c 

D  T- 

6  d 

1  zo 

o  c 
d  c 

M  O 
3  d 

Yearly 

Relamping 

Cost 

Q$ 

$13 

1  $3 

1  $10 

oc 

$3 

$3 

O) 

CO 

«/» 

$10 

CD 

CM 

V* 

$13 

O  CO 

CO 

4A 

CO 

tn 

CD 

CM 

CO 

o 

w 

in 

to 

Ty 

o 

5 

CO 

CM 

<0 

</> 

CO 

T“ 

iA 

1  9$ 

CO  £ 

2  CO 
o  « 

CO 

to 

$13 

0  CO 
■5  r- 
O  M 

05 

C3> 

Yearly 

Relamping 

Count 

^  c 
d  c 

N  CO 
D  d 

— 

CM 

d 

d 

90 

eo 

0.2 

0.2 

05 

d 

d 

0.6 

0.3 

u.r 

0.3 

CM 

d 

CO 

d 

o- 

d 

CD 

d 

zo 

d 

’ey 

d 

q 

d 

CD 

d 

CM 

d 

1  GO 

^y 

d 

0.2 

-)  in 
i  d 

q 

GO 

0  CO 

-  d 

Lamp 

Life 

(Hours 

o  c 
o  c 

§  5 

r-  T 

D  O 

3  ^ 

0  CD 
T  CO 

1  14000 

1  14000 

16800 

14000 

14000 

14000 

o 

o 

CO 

CD 

o 

o 

o 

o 

o 

00 

CD 

fc- 

16800 

14UUU 

16800 

o 

o 

1 

16800 

o 

o 

o 

O- 

T- 

O 

O 

CD 

CD 

O 

8 

o- 

o 

o 

? 

o 

o 

J 

o 

o 

CD 

CO 

14000 

o 

o 

CD 

CO 

o 

o 

o 

V 

16800 

o 

8 

o- 

o  c 
o  c 
o  a 

O'  CC 

T-  T 

3  o 
8 

o 

i 

16800 

3  O 

?  s 

3  CO 

Lamps 

per 

Fixture 

CM  C 

M  r- 

(M 

CM 

CM 

CM  CM 

- 

CM 

- 

T- 

N  T- 

CM 

- 

CM 

- 

CM 

CM 

CM 

- 

CM 

- 

CM 

- 

CM 

CM 

-  CM 

- 

Operating 

Hrs/Year 

<D  a 

CM  C 

2496 

1  2496 

<0 

o> 

CM 

2496 

2496 

2496 

2496 

CO 

05 

TT 

CM 

CD 

§ 

CM 

CD 

C35 

CM 

2496 

2496 

2496 

CD 

O) 

V 

CM 

CD 

s 

CM 

CD 

? 

CM 

CO 

05 

O' 

CM 

CO 

CM 

CD 

§ 

CM 

CD 

CD 

CM 

CD 

05 

TT 

CM 

CD 

5 

CM 

05 

CM 

CO 

CD 

'T 

CM 

2496  1 

CO  C£ 
O)  o 
O’  0 
CM  C 

2496 

2496  1 

CO  CC 
05  O 

’ey  N 

CM  C 

2496 

[I 

O  L 

>  Q 

O 

CD 

C 

B 

B 

C 

O 

OQ 

o 

O  < 

^  O 

CD 

O 

CO 

O 

O 

CD 

O 

o 

CD 

O 

o 

O 

O 

o  c 

O 

O 

or  Q 

K 

B 

CM  T- 

CM 

- 

CM  CO 

CD 

’ey 

CM  ^ 

T  CM 

r* 

CM 

CM 

’ey 

- 

CM 

IS. 

- 

CM 

CM 

▼-  c 

CO 

o> 

CM  a 

CM 

cot 

Type 

CO  CC 
O  C 
<N  p 
LL  U 

HP50 

CO 

o 

CM 

u. 

F208 

HP50 

F208 

CO  00 

o  o 

CM  CM 
U.  Li. 

HP50 

F208 

HP50 

OQcJH 

0  9 
£ 
T 

F208 

HP50 

F208 

HP50 

F208 

F208 

F208 

HP50 

F208 

HP50 

F208 

HP60 

F208 

F208 

WF5fin 

F208 

HP50 

HP50 

MPFin 

HP50 

1  Building  Total  | 

Room 

No. 

CM 

CO  ^ 

to 

CD 

00 

05 

o 

CM 

T- 

CO 

4“ 

in 

t- 

(D 

ys  <s 

T“  1- 

CD 

4- 

L 
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■E  o>  e  ^  I ' 

f §1 ^ 

£  ™  I  5 

=  i  E  3 

(fi  cQ  (r  5  S 

cQ  o  tr  Jj  *' 


S| 
IIt  J 

i  2  X  S 
<  I  c  S 

c  2  -6  i 
w  £  ~  ^ 
•=  <2  3  ±s 
S  2  CD  < 


t  ?■ 
d  is 
£  (S  i 

m  o  i 


S 


f|c 

ySi 


»  c 


1  Comparison  | 

sP 

<o 

<N 

to 

($3,954) 

(O 

1*^ 

«n 

($1,450) 

1 

a> 

to" 

w 

CM 

C7> 

O’ 

f- 

CM 

cm" 

($3,166) 

O’ 

to" 

to 

to 

to" 

w 

O’ 

O’ 

GO 

in 

cm" 

T” 

O’ 

to_ 

t- 

T“ 

o 

to" 

o 

in 

0’_ 

T“ 

O’ 

O’ 

w 

o> 

to 

CD 

CM 

'O 

to 

to" 

w 

to 

in 

to" 

w 

f 

o 

cm" 

to 

CM 

to 

to 

CM 

to 

W 

to 

to 

4^ 

00 

tJ) 

tA 

o> 

to 

a> 

« 

C3) 

to 

o> 

W 

(n 

r» 

5 

(n 

5 

O’ 

to 

O 

to 

to" 

§ 

CM 

T" 

$1,500 

($54,751) 

CO  8)  3^ 

s  II 

o 

cnT 

to 

lO 

CM 

cm" 

o» 

r— 

to 

c» 

to 

r- 

s? 

to" 

!S 

r 

0) 

to 

to 

r- 

to 

O’" 

to" 

in 

h-" 

s 

CO 

cm" 

CM 

o> 

r-" 

o> 

to 

to 

»“ 

CM 

00 

in" 

to 

T“ 

o_ 

T* 

to 

»- 

to 

O’ 

to" 

C3> 

to 

CO 

O 

to 

to" 

CM 

O 

CO 

to" 

o> 

to 

o> 

oo 

o 

tr“ 

h*. 

o 

cm" 

o 

cm" 

to 

in 

9. 

to 

rv. 

r- 

o 

to 

to" 

O 

to 

to" 

o 

to 

o 

to 

00 

r“ 

o 

m 

t“ 

in 

nr 
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Manufacturing/Assembty  Line  X  C  -  Building  Lighting 
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Alt  5  L  -  Loading  Lighting 

*  -  Non-Explosion  Proof  Fixtures 
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